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Abstract 

A novel unification for the problem of search of optimal clusters under a well pair potential function is 
presented. My formulation introduces appropriate sets and lattices from where efficient methods can address 
this problem. First, as results of my propositions a discrete set is depicted such that the solution of a continuous 
and discrete search of an optimal cluster is the same. Then, this discrete set is approximated by a special lattice 
IF. IF stands for a lattice that combines lattices IC and FC together. In fact, two lattices IF with 9483 and 
1739 particles are obtained with the property that they include all putative optimal clusters from 2 trough 1000 
particles, even the difficult optimal Lennard- Jones clusters, CJg, Cgg, and the Ino's decahedrons. Cg g is the only 
cluster where its initial configuration has a different geometry than the putative optimal cluster in term of the 
adjacency matrix stated by Hoare. My paper is not a benchmark, I develop a theory and a numerical experiment 
for the state of the art of the optimal Lennard- Jones clusters and even I found new optimal Lennard- Jones 
clusters with a greedy search method called Modified Peeling Method. The paper includes all the necessary 
data to allow the researchers reproduce the state of the art of the optimal Lennard- Jones clusters at April 8, 
2005. This novel formulation unifies the geometrical motifs of the optimal Lennard- Jones clusters and gives 
new insight towards the understanding of the complexity of the NP problems. 

Keywords: 02.60.Pn Numerical optimization, 21.60.Gx Cluster models, 31.15.Qg Molecular dynamics and 
other numerical methods, 36.40. Qv Stability and fragmentation of clusters 

1 Introduction 



Many methods have been proposed for the problem of search of optimal clusters (SOC) [21 EI El El El El IH1 DDI 
0[T3[T3[Tni[n|[Tl[TniEniiniElE3EHlEniEI]- It takes a while until a novel method is able to validity its 
performance and found new putative optimal Lennard- Jones (LJ) clusters. Nowadays, Shao et al. are pushing the 
frontier of the size of the putative optimal L J clusters over 309 particles 01 El 1121 1301 1211 1221 12~3*] . The author has 
kept contact with this group for collaboration. Huang et al. give equivalent formulations for LJ Potential. 
Xue |32| presents several properties of the LJ Potential formulation — \. Pardalos et al. |18j describe the 
conditions of a well pair potential function and present several optimization methods for SOC. 
Maranas and Floudas present a method of global optimization for molecules: 

" Given the connectivity of the atoms in a molecule and the force field according to which they inter- 
act, find the molecular conformation(s) in the three-dimensional Euclidian space involving the global 
minimum potential energy". 

This method uses the connectivity of atoms in a molecule to partitioning in several sets based on the distance of 
pairs of atoms. Several properties are presented and a global optimization algorithm is presented. The complexity 
of this algorithm is exponential over the number of variables. 
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Some Authors resist adding to much knowledge and heuristics for the design of an algorithm or method for 
SOC. However, successful methods based on molecular dynamics, molecular chemistry or physics [S] |27| ^] |32 
[T7| HS1 H3 13 OB EDI reduce the Hoare complexity exp(-2.5176 + 0.3572n + 0.028n 2 ) to a polynomial time 
(0.05 ± 0.02)n 2 - 8±0 - 1 [5], 0.02n 2 9 0], and other polynomial times bigger than the previous ones (some can be 
found in |23)- However even with the help of previous knowledge, the complexity of a discrete SOC is the same 
of the NP class of problems, and this is the challenging impulse for the creation of novel methods. Here, I do not 
included an extent review of methods for SOC but some reviews are |27l fT^] . In addition, for the limitation 
of time and space is not possible to review or mention all previous methods or classify them, instead the article 
focus in the closed related methods under my perspective. My apologies, if I omit a relevant method but if this 
happens, it is without prejudice. 

It is probable that methods with a good background on the knowledge of the problem and using adaptive search, 
simulated annealing, lattices, basin hopping, funnels, phenotypes, fusion, evolutionary, and genetic operations have 
advantages over other methods because they are exploring the discrete search spaces of my lattice IF (hereafter 
only IF, see Figs.|3 and [J. It was stated by Northby |17|: 

" The complexity of the problem lies in the fact that while it is always possible with a computer to 
allow a particular initial configuration to relax to the adjacent minimum of the potential energy surface, 
unless the starting configuration has been chosen to lie in the proper valley, or "catchment basin, the 
resulting configuration will not correspond to the absolute minimum." 

Considering this remark, the mentioned methods can relax efficiently but the global minimum could escape from 
the initial selection in a particular lattice, making necessary the exhaustive creation of good initial clusters from 
different lattices or the transformation in good ones before the relaxation. Some successful methods use random 
selection of clusters and particles in a random way from the well know lattices type IC, FC, ID, TO and so on. 
Here, my propositions close the gap stated by Northby between the initial configuration and the global minimum 
cluster, in the sense that exist a lattice or a set as an appropriate search space from where it is possible to repeat 
all the putative optimal LJ clusters reported in The Cambridge Cluster Database (CCD) :2Q . As an example, a 
lattice and a set are presented, IF9483 and MIF1739 respectively, such that they contain particular clusters that 
match with the putative optimal LJ clusters from n = 2, . . . , 100 in one relaxation (minimization procedure). The 
complexity of this type of telephone directory method on IF is at most 0(n 3 ) (the complexity of the relaxation 
multiplying by the complexity of the evaluation of a pair potential function for n particles). However, this is not 
a lower bound for the complexity of discrete methods of SOC using IF. There are cases where it is possible to 
reduce the numbers of operations in the evaluation of the potential of a cluster by the symmetry inherited from 
IF. C* 3 is an example where the cost of computing the potential is 4 instead of 91 operations fsection [4. II depicts 
this). IF allows to have automatic classification of clusters, a measurement in term of the number of adjustment 
for solving SOC in discrete fashion, and let to study NP complexity. 

IF (as a discrete search space) coincides with the well know result from Quantum Mechanic that the particles 
interact in discrete fashion. Moreover, the existence of particles forming an IF can be seeing as particles in a hot 
temperature where the positions IC and FC could be occupied with equal likelihood. What it makes difficult to 
predict the geometric shape of small clusters is the mobility of the potential energy surface (PES). PES changes 
from small cluster to larger ones in the sense that the displacement of a particle in the outer shell from its lattice's 
position has more free in the small clusters than in large ones in order to reduce the total cluster energy. On the 
other hand, for large clusters the transition to stable structures corresponds to a change of geometrical structure 
from IC to a decahedral lattice 13 , 25] where the PES has less freedom. SectionElhas Figures where the normalized 
gradient is depicted. From these figures the PES's mobility for the particles in the outer shells of a small cluster 
can be explained. 

The notation and some conventions used in this report are given in Section[5] Section|5jdescribes the properties 
of the potential where this methodology can be applied. Sections0]and|Sldescribe the special IF9483, MIF1739 and 
methods for them. Sectional presents MIF1739. It contains all the putative optimal LJ clusters, tables I2"&I60I give 
in an efficient and short notation all the indices to build the initial clusters, tables IT8I27I present the geometrical 
type, the initial and minimum LJ potential, and a measure of the adjustment necessary to transform from C n +i 
to C n , and tables I2TTYI give the coordinates of MIF1739 in order to reproduce the numerical results presented here. 
In addition, this section includes novel figures of the difficult clusters inside of IF9483, and novel descriptions of 
some clusters. Finally, Section presents my conclusions and future work. 
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2 Notation 



N is the set of the natural numbers, Q is the set of the rational numbers, and R is the set of the real numbers. 

A lattice, f2 = {Pi} ieI , Pi £ R 3 Vi €l where I is a set of indexes (I=R or I=N) is a set of points in a regular 
pattern in R 3 . 

A cluster of size n is C n = {pi 1 ,Pi 2 , ■■;P in },Pi j € 0, Vj = 1, . . . ,n. 

~? : L — > R 3 ' means ~^ (Cn) = C rl = (p^ ,f>i 2 , ...,p <jv ) € R 3JV , it is a vector representation of a cluster where 

Pi l = (x it , y il , Zj ; ) is mapped into cylindrical coordinates , , /3 i( ), p ^ € R + , € [0, 7r] is zero on the semi-axes 
y + and the 0^ G [0, 27r]. Then coordinates ft < Pi m , I < m if p it < p in ; or if p i; = jO in and Qij, < ai m ; or if 
ft, = Pi„ > a n = ®im > and ft, < /3i m ■ 

C n is used as an element of the metric space R 3ri . 

Let pj, pk <E R 3 and rj.k — \J {xj — x^f + (yj — yk) 2 + (zj — z^) 2 . Some potential functions ^Hl are 
Buckingham Potential (BIT): 

where , ftjj and ^ • are parameters for the type of particles. 
Kihara Potential (KI): 



VKL, = 4e 



i \ 12 / 1 

1 — 7 \ / 1 — 7 



r i„jl a -lJ \n„j/v-7 



where eo, c, and 7 are parameters for the type of particles. 
Lennard- Jones potential (LJ): 



VLJij = V hj = 4e 



/ \ 12 













where eo and <Tjj are parameters for the type of particles. For the examples in this paper, eo = — 1- 
Morse Potential (MO) is 



where a is a parameter. 

A pair potential can represented by 

VXX^fc - EXX ({ Pj , Pk }) = EXX{p.j,p k ) = EXX(r j>k ) 

where XX can be BU for Buckingham, KI for Kihara, LJ for Lennard-Jones, and MO for Morse Potentials. 
The complete potential of a cluster is 

n— 1 n 

EXX(C„) = J2 VXX i,fc 
The Lennard-Jones Potential (LJ) is written also as 

71 — 1 n \ \ 



E(C n )=E(C n )=iYl EU-3-) 



when there is not confusion with the other potentials. 

The conventions follows in the paper for the problems are: 

SOC denotes the problem of search of optimal clusters. 
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SOCC denotes SOC solved in a continuous search space. 

SOCD denotes SOC solved in a discrete search space. Here it is assumed that an appropriate discrete set or 
lattice of points in K 3 exists. 

SOC(n) denotes SOC for clusters of size n. 

SOCC(n) denotes SOCC for clusters of size n. 

SOCD(n) denotes SOCD for clusters of size n. 

SOCYXX denotes one of the previous problems, where Y=C or Y=D, and XX is BU, KI, LJ, and MO 
Potentials. 

SOCYXX(n) denotes one of the previous problems for clusters of size n. 
For n G N, n > 2 SOCCXX(n) can be stated: 

Given A C M. 3 , look for C* n = (x 1 ,...,x n ) & A n such that EXX^C;) < EXX(x),Vx G A n where A n = 

A x • • • x A (n times). 

In similar way SOCDXX(n) can be stated: 

Given a lattice Q, ={p, | p 4 G M 3 , i = 1, . . . , N N > n, N G N}, find ~C* n = (p h ,. . . ,p in ), such that EXX^C*) 

< EXXfc^J, VJ* C N, |/ fc | = n where |-| is the number of elements of a set. This means EXX^C*^ is less or 
equal than the potential of any other cluster of n points from Q. 

The function adjust is defined as Adj:2° x 2 n -► N, Adj(C„, C m ) = \{C n \ C m ) U (C m \C n )\. 

The function On is defined as On:2 n x 2° -► N, On(C„, C m )=|C m \ C n \. 

The function Off is defined as Off:2 n x2 !! ^N, Off(C n , C m )=\C n \ C m \. 

It is easy to see that Adj(C„, C m ) = On(C„, C m ) + Off(C„, C m ). 

There are several references that explains how to build IC and FC ^3123 131' m particular Northby 17 called 
to the combination of both IF. Hereafter, ICn represent a subset of n points of type IC, and similarly for FC and 
IF. 

Cj — » C* means C* = min(Cj) under some potential function and where min is a minimization procedure. 
The results reported here were computed with a version the Conjugated Gradient Method (CGM). Also, in the 
text when there is not confusion C* means the putative optimal LJ cluster. 

In some figures the normalized gradient of LJ is depicted. This vector correspond to V VXX (x*) / || V VXX 
(#*) || . The corresponding component of the gradient is drawn as a vector in R 3 on each particle of a given cluster. 

3 Properties of the LJ Potential 

Note that LJ, BU, and KI but MO Potentials share the well potential's properties |18j : 

1. lim r _> rD VXX (r) = oo 

2. Each cluster under a pair potential has a basin. 

Moreover in one dimension, given two particles, the first is fixed on (0,0,0), and the second with coordinates 
(r, 0, 0) is free to move on axes X. The following properties are satisfied for E (similar results are given by Xue |82j ) : 

1. E(r)=4(£-£). 

2. E' (r) = 24^ 

3. E" (r) = -24-^Zr! 

4. E(r) < 0, r > 1, lim^^ E (r) = 0. 

5. r* = ty2, is the global minimum of E. E(r*) = -1.0, E' (r*) = E" (r*) > 



6. E(r* +£,) m -1 + O (f) ,0 < |^| << 1. By a series expansion E(r* + £) = 4 



l l 



-1+ (l8(^) 2 ) f + 0(f), with < |f | << 1, E(^2 + e) » -1 + if = 18(^2) 
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Figure 1: a) E(r), b) E/(r), and c) E//(r). 



7. The basin region of E is the interval (1.053666 8,1.2444551). E" (r) > 0, Vr e (1.053666 8,1.2444551). 
Therefore E(r) is convex and E(r) < -0.786 982 15, Vr e (1.053666 8, 1. 2444551). 

Figure □ depicts E(r), E'(r), and E" (r) in (1.053666 8, 1. 2444551). 



4 Unified Lattice 

This section explains what is the relationship between the discrete and continuous SOC. The main proposition 
is: Exist a discrete set for all optimal clusters where their potential has the same value as in the solution of 
the continuous search of optimal clusters. This type of potential function must fulfill the conditions of a well 
potential [T%] : 

1. Potential function creates a infinite repulsion force when distance between two particles goes to 0. 

2. Each cluster under this potential has a basin. 

Note that BU and LJ functions comply 1. KI function and MO function do not comply with 1. 

Proposition 1. Exist a discrete set, fi, where Vy E N, j > 2, the potential of SOCDXX(j) has the same optimal 
value of SOCCXX(j) for a potential function such that 

1. lim rM _»o VXX(rj ) j) = oo. 

2. V 2 VXX(a;*) semi-positive, || VVXX (x*)\\ < 1 and ^^^'^ < S , where < S < 1 
where XX is BU or LJ. 

Proof. Without lost of generality, I assume a continuous search for a cluster of size j in A={p = (x,y,z) € 
| |H| < r}, a ball of ratio, r^ from where • :A— > IR 3 - 7 . The continuous search can be stated as generate 
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k random vectors { C\\ with coordinates in A and using a minimization routine to compute C^ 1 — 

I J J t=l,...,k J 

(xi t , xi 2 , . . . , xi N ) such that the property 2 is fulfill. Then select x* = C* = min/ = i ...^ | Cj 'j = (x*, . . . ,2^). 

Repeating this procedure, A is exhaustively explored, therefore this must provide a solution of SOCCXX(j). This 
means, EXX(x*) < EXX(x) ,Vr = (pi, . . . ,pj) G R 3N , € A Z = 1, . . . ,j . 

The first property does not allow to have p m = p„ with m ^ n. Therefore, pi, i = 1, . . . ,j are separate points 
in Ac K 3 . Moreover, we can translate and set x\ = (0, 0, 0) without changing the value of EXX. Therefore 3eo > 
for solving SOCCXX(j) and there is not need of the points, pel 3 such that ||p|| < £o because they are never 
going to participate by the condition 1. 

For other coordinates of x* , the second property provides a basin or convexity region around it. A Taylor series 
for a potential function around of x* G M 3 ^ for a direction d G R 3 - 7 with < e <C 1 is 

VXX (x* + ed) = VXX (x*) + ed ■ VVXX (x*) + ^e 2 d ■ V 2 VXX (x*) ■ d + O (e 3 ) . 

By the convexity, \e 2 d ■ V 2 V (x*) ■ d > 0. Therefore 

|VXX(x* +ed) - VXX(x*)| < |e| \\d\\ ||VVXX(a;*)|| , 
| VXX (x* + ed) - VXX {x*)\ 

|vxx(**)| - lsS ° l ■ 

This property allows to select a truncated representation of x* for some E\ = e5o > 0. Therefore, x — 
(pi, . . . ,pj) € M 3 - 7 such that |ja; — < e\ and \\pi — p*\\ < eq I = 1, . . . , j are not necessary to consider because 
they are never going to improve the potential of x* . Let £j = win{so,Ei}. 

Finally, fl° = U°^ 2 Cj for e* = min{ej}°° ;2 and by the construction of fl° it follows immediately that 
SOCDXX(j) and SOCCXX(j) have the same solution Vj G N, j > 2. | 

Remark 1. In the previous proposition, A is a subset of R. A has the cardinality of R but the proposition states that 
a discrete set of points of A is sufficient in order to have the same solution between SOCDXX(j) and SOCCXX(j) 
where XX is BU or LJ. 

Proposition 2. The set n l ={ Pij € C] \ C k d is a local optimal cluster, such that = {pij}, ij € I k , \I k \ = j} 
under a well potential function (a potential that fulfill the properties of the Proposition^! is numerable. 

Proof. Let assume that the Uj =lj ...,N,\i k \=jCj , is not numerable. This means 3Kj — U\jk\ = jl k is not numerable. 
From the previous proposition, clusters can be created from the continuous search depicted in the previous propo- 
sition, therefore each one fulfill properties 1) and 2) and we add the coordinates of each Cj founded to some 
fl. Then for j, 3ej such that Cf,C] G R 3j and Cf ^ C] for Vm ^ n, m,n G K 3 . But each Cf can be 

— >m . — ym — y 

approximated C_- G Q 3 if C_j — C™ < Ej Vm G Kj, which imply that U me ^C™ C Q is not numerable! | 

Proposition 3. The set Sl°={p G C* \ Cj" is the global optimal cluster V j G N} is numerable. 
Proof. £1° is the union of finite set of points, therefore is numerable. | 

Proposition 4. The set Fl b ={p G Cf \ Cf is a cluster in a basin for the optimal local clusters C k of size j, V j G 
N} is not numerable. 

Proof. Given an optimal local cluster C k by the condition 2 of Proposition ^ 3(5o > and d G M. 3j such that V 

< 5 < S C kS = C k + 5d, then C kS — > C k , V < S < 5 . Therefore, Q b is union of non-numerable sets for each 
optimal local cluster. | 

Proposition 5. Exist a set, fT such that 3 C' k e Q* , C' k — > CI G f2° Vfc > 2. 
Proof. The results follows from n b f| Q 3 ^ 0. | 

Remark 2. The last proposition states that fT=f2 b p| Q 3 is one trivial set where 3 Cj, such that Cj — * C*, Vj > 2. 
In order to find IF, I add each putative optimal LJ cluster, C* , j=2,. . .,1000. It was a surprise that taking C* 3 
and adjusting the other putative optimal LJ clusters to it, the IF structure show up naturally. 
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The next proposition states that is not possible to find a function from N to SI capable to give all optimal 
clusters. Hereafter, SI is a numerable set and could be Cl l or SI*. 

Proposition 6. $s : N — ► Q, s(j) = Cj = {xi 1 , . . . , a;^ }, € Q Vfc = 1, . . . ,j such that s (j) = C*, Vj € N. 

Proof. The proof is based in building a Cantor's Diagonal schema. Suppose that such selection function, s, exists 
for some order in SI, which is numerable. Then changing the first particle in SI that belong to the CJ for any 
other different and far way from this one, the new order Sl 2 is an order where s can not give C*. This procedure 
is repeated for C£, k = 3, . . . , 00 giving S1&, k = 3, ... ,00 where s can not give CJ*. The set of points that belong 
to the diagonal differs from all the enumerations S1&, k = 2, . . . 00 which are all the possible enumerations of SI! | 

Proposition 7. It is not possible to find an algorithm with polynomial complexity to solve SOCD(j), Vj G N. 

Proof. If such algorithm exist, it means that it is possible to find M € N, M > 0, T(j) < O (j M ) Vj € N where T 
is the time to take this algorithm to find C* . But this means that such algorithm is the function s of the previous 
proposition! | 

Remark 3. The last proposition states that it is not possible to build a selection function in computational time 
for finding all the optimal clusters from j > 2, j € N. In particular, it states that the complexity of finding all the 
optimal clusters from j = 2, . . . , 00 cannot be derived from some arbitrary inhered order of SI (numerable). 

One of the reason of the success of the methods for SOCCXX(j) and SOCDXX(j) is the combination of different 
lattices, which are subsets of S7*. Moreover, from the cardinality point of view, SI* is a smaller set than R 3 , and 
it seems to be the right search space to explore the complexity of the NP problem SOCDXX(j), Vj > 2. 

The Proposition permits to build a discrete set of points after the solution of the SOCDXX(j), Vj > 2 and 
also proofs that exist a set where SOCC and SOCD have the same solution, therefore SOCC is not efficient way 
for SOC. 

It was not easy to build a set of points as a discrete lattice from basin regions for solving SOCDLJ(j), Vj > 2 
for the putative optimal clusters, i.e., a set of points in R 3 with a regular structure. However, combining IC and 
FC with an appropriate separation was the surprising answer. Section presents numerical experiment of the 
propositions of this section. Particularly for SOCDLJ(j) a lattice and a set, IF9483 and MIF1739, are presented 
with the property, 3Cj — > C* , j = 2, . . . , 1000 in the sense that ELJ(C*) are the putative optimal potential LJ 
values from or better ones. 

4.1 Symmetry reduces the Complexity of Potential's Evaluation 

For SOC, the symmetry inhered from a lattice SI* can reduce the number of operations to evaluate a potential 

function. A simple example, taking CI*— IF and C13 as a centered icosahedron inside of a ball of ratio, r* = \^2. 

Here, without lost of generality the points of C13 = {pi, . . . ,^13} are: 

Pi = (0.000000000000, 0.000000000000, 0.000000000000), 

p 2 = (0.000000000000, 1.081838288553, 0.000000000000), 

p 3 = (0.967625581547, 0.483812790773, 0.000000000000), 

p A = (0.299012748890,0.483812790773,-0.920266614664), 

p 5 = (-0.782825539663, 0.483812790773, -0.568756046574), 

p 6 = (5,-0.782825539663, 0.483812790773, 0.568756046574), 

p 7 = (0.299012748890, 0.483812790773, 0.920266614664), 

p s = (0.782825539663, -0.483812790773, -0.568756046574), 

p 9 = (-0.299012748890,-0.483812790773,-0.920266614664), 

pio = (-0.967625581547, -0.483812790773, 0.000000000000), 

p n = (-0.299012748890, -0.483812790773, 0.920266614664), 

P12 = (0.782825539663, -0.483812790773, 0.568756046574), and 

pis = (0.000000000000,-1.081838288553,0.000000000000). 

Then by the symmetry on these points, EXX(d 3 ) =12VXX 1 , 2 +30VXX 2 , 3 + 30VXX 2 , 8 + 6VXX 2jl3 

which requires five points {pi, p 2 , P3, pg, P13} and the four factors VXX 12 , VXX 2 3 , VXX 2 8 , and VXX 213 

for any potential function. But without symmetry, EXX(Ci3) = Y^ii=o Xjj=i+i VXXi, j needs thirteen points and 

13(13 + l)/2 = 91 factors VXX itj . In particular for this cluster ELJ(Ci 3 ) = -44.326801 = ELJ(C* 3 ). 
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5 Methods for IF 



There are several references that explains how to build IC and FC |13U15ll2l1l30) . I build an IF for the Lennard- 
Jones Potential using the propositions of the previous section. The first approach was to use Proposition ^ to 
build a set from the C* , j — 2, . . . , 1000 by adding in growing order the points of each C* but after few numerical 
experiments, a fixed combination of an IC and an FC together with an step ratio, r* — 1.08183839, between 
shells makes possible to build an IF such that 3Cj — ► C* using a minimization procedure based on the CGM. The 
possibility to find a lattice was predicted by Proposition |3J The value r* correspond to the icosahedron described 
in section |4~T1 In addition, this is the only cluster where SOCDLJ(13) does not need a relaxation, moreover, 
ELJ(Ci3) = ELJ(C* 3 ). Note that the particular order of the sequence of points is very important to reproduce 
the putative optimal LJ clusters, therefore tables I2IT7I give all the coordinates of MIF1739. 

Give the result in IF9483 is lengthy but with MIF1739 is a short way to present it. Meanwhile MIF1739 
contains only 1739 points, the complete IF with the same property needs 9443 points. The number of points of 
the IF9483 comes from sum of the magic numbers of the particles of the complete shells IC and FC for the shells 
to 11. Figure depicts IF75, IF509, and IF9483. Figure depicts MIF1739 alone and inside of an IF9483. 
The construction of the MIF1739 is done by the following algorithm: 

1: C 10 oo is a rotation of Ciooo to set as many particles as possible of the last shell over the semi- axes Y + . 

2: for j=999, 2 

3: Cj = minAdj^C^-L, C^j over all rotations of Cj based on the symmetry of the centered icosahedron in 

IF. 
4: end for 

5: MIF=U, =2 ,...,i o q 

Remark 4. In the step 3, for the clusters that are not centered IC or FC as the CJ 8 , Cg 8 and the Ino's decahedrons 
the rotation are five and they are around of the axes Y . In addition, these clusters exist on infinity positions of 
an infinite IF, therefore they were manually translated to closed position toward the center of IF and over the 
semi- axes Y + . 

The tables EHE01 allow to build all the C* from MIF1739. The algorithm is 

1: Ciooo=fe S MIF1739 | i is in the column On in tables for Ciooo}- 

2 ; Ciooo = mm (Ciooo )■ 
3: for j=999 to 2 

4: Cj=C j+1 \{pi GMIF1739 | i is in the column Off in tables l2"glrJ01 for Cj}U {p, eMIF | i is in the column 

On in tables EHEOI for Cj}U {pt eMIF | i is in the column On in tables l2"£lrJ0l for Cj} 
5: C* = mm(Cj). 
6: end for. 

The tables ITSI2 71 give the type of the putative optimal LJ clusters in IF as: 1=IC, 2=Ino's decahedron (ID), 3= 
truncated octahedron (TO), and 5=FC; the initial, optimal and difference of LJ, and the value of Adj ((Jj +1 , Cj^j . 

The classification of cluster is done automatically by identified the particles of a cluster with the type of 
particles of MIF1739, type is IC when all the particles of a cluster are only IC around the center of IF, type is ID 
if there is a particle in the cluster close to the center of mass of the cluster, such that it is on the semi-axes Y + , 
type is TO when all particles are IC and they are inside of a tetrahedron formed by three internal axis of the IF, 
type is FC when at least one particle of the cluster is FC. 

5.1 Methods for search in IF 

The classification of the algorithms for SOC has many different approaches [23 . Here tree classes are depicted on 
a scale from comparisons versus properties (necessary and sufficient conditions of a problem) : 

Exhaustive Algorithm It explores a search space of a problem verifying that the global optimum is founded. 
Here, for the comparisons an objective function is used to provide the way to determine the optimum. For 
small discrete and continuous problems, the algorithm's complexity is not an issue. There are many global 
optimization methods that work fine for low dimension problems. By example, the classical Grid Method 
divides the search space in small boxes. Therefore, it can locate the global minimum by an exhaustive search. 
Generally, the complexity grows rapidly, exponentially and for the NP problems, there is not hope that exist 
a polynomial complexity algorithm. 
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Scout Algorithm It is a fact widely accepted that using previous knowledge and natural (Physical, Chemical, 
Thermodynamical, Biological, Medical, and so on) understanding of the process and phenomena involved in 
a problem will help to design an efficient method. Here, some authors argue about how much and what type 
of knowledge could be used. Other authors apply the rule: "Achievements kill doubt". From a practical 
point of view, this category contains algorithms that can use all or a part of whatever is available. Most 
of the methods for clusters optimization belong to this category. A method in this category could find a 
novel solution without a guarantee of optimality. Most of the justifications for algorithm's efficiency are 
done by numerical experiments on a set of problems (benchmark). This type of analysis depends on the 
researcher and his/her particular computers and working conditions. Therefore, a claim that SOC can be 
done in polynomial time 0(n 3 ) is a very strong statement. If this could be extended and proved then the 
NP problems will be class P! Exploring IF is like a travel in one axes of the IF towards axes Y + . MIF1739 
is also the minimum region to explore without to many repetitions caused by the icosahedral symmetry. 

Wizard Algorithm There are problems where necessary and sufficient optimal conditions can be established 
for the solution. Generally these methods are efficient and they do not need to do exhaustive comparisons. 
By example, an optimization problem with a convex function can be efficiently solved by the Conjugate 
Gradient method or by the large family of Newton and Quasi-Newton methods. 

In the Peeling Method was presented. This method is similar to the algorithm 4.1 of Maier et al. \R>\. It 
executes a greedy strategy to set Off the particles on the outer shell of a cluster and to set On particles inside 
of a lattice that are neighbor of the previous ones. In this way, an small change is done and a minimization 
routine computes the potential of this cluster. The Modified Peeling Method has three basic operations: forward, 
backward, itself. Moreover, the basic idea is to adjust a cluster by turning on a neighbor particle and turning Off 
a particle in the outer shell of a cluster or the centered particle. The complexity of each operation is (3(n 3 ) for a 
forward (C n to C„+i) and backward (C„ toC„-i), and 0(n 4 ) for itself. These operations are quite similar to the 
proposed pivot algorithm reverse greedy operator by Leary the "final repair" step of Hartke |HJ, Fusion 
Process by adding one particle to C n of Solov'yov et al. [21] , and the greedy search method [23 but the novelty is 
that in right search space this Modified Peeling Method is capable to find new solutions or reproduce the existent 
ones. 

Given C n — {pi ± ,pi 2 , ■■■,Pi n }, pi j e IF, Vj = 1, . . . , n, computes the sets: 

Kc = { ih | ik such that 3pi k £ C n , 3pi t € IF \ C n , where pi k and p^ are neighbors or i\ — (centered 
particle of C„)}. 

ifjp = {ii | %i such that 3pt k £ C n , pi t 6 IF \ C n , where pi k and p^ are neighbors}. 

The Modified Peeling Method executes this three operations: 
forward: C* +1 = min set 0n ieifjp { Pi > U c « }■ 
backward: C*_ x = min set Qff keKc C n \ {p k }. 

itself: C* = min set Qff keKc ^ get Qn C n \ {p k } \J { p 3 }. 

Remark 5. These operations do not guarantee global optimality. 

For SOCD, it seems that a wise algorithm only could exist after founded the optimal clusters. One of the 
reason is that the global optimality is an open question for clusters with more than five particles |2Z]. The efficient 
method after founded the optimal cluster is a telephone directory method. This type of method uses a table with 
the data needed. The only operation is retrieving an entry of the table by an index, i.e., given the indexed table 
{t[l], . . -,t[K}), K £ N, K > and j <E [1,K] then retrieve t[j}. 

Proposition 8. The telephone directory method in (see Proposition |2J) has complexity 0(1). 

Proof. Here, the only operation is to select the points of f2° from a table with the collection of the indexes of each 
optimal cluster. Therefore the complexity is only one operation. | 

Remark 6. £1° is not symmetric because the PES of small clusters. If the function s of the Proposition exists, 
its complexity would be one! 

Proposition 9. The telephone directory method on Q* , and particularly on IF has complexity 0(n 3 ). 
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Proof. This limit comes from the complexity of the relaxation multiplying by the complexity of the evaluation of 
a pair potential function for n particles. It is well know that the a minimization method as the CGM converges 
in at most the number of variables of the problem, which in this case is 3n and the worst case for evaluation of 
the potential is 0(n 2 ). | 

For space consideration, a table of the optimal clusters for a telephone directory method is not given. However, 
this table can be obtained from the tables I2"5l60l The algorithm for the telephone directory method on this table 
is: 

1: C„={ pi E MIF1739 | i is in the column On in the telephone table of optimal clusters }. 
2: C* = min(C„). 

Remark 7. The telephone directory method with MIF1739 or IF9483 has polynomial complexity (9(n 3 ) for 
SOCD(n). An estimation of complexity less than 0(n 3 ) by other authors is probably biased by the particu- 
lar data and environment of their numerical experiments. It is possible that this small difference was influenced 
by the data over the number of iterative steps of the relaxation or minimization procedure on a very good initial 
population of clusters, which is highly possible if an algorithm gets initial random clusters from IC, ID, and FC 
lattices. 

The results presented in the next Section show that optimal clusters are not always around on the same 
localization in IF. Therefore exploring IF by Exhaustive Algorithms is hard and it has exponential complexity 
caused by the combinations of possible particles. 

Proposition 10. The function Adj is not bounded. 

Proof. Let assume that 3M > such that Adj(C„, C m ) < M Vn, m > 2. This means that for m 3> M because 
the number of adjust is bounded, the complexity of founding SOCD(m) from SOCD(m— 1) or from SOCD(m+ 1) 
is 0(m 2 ) which imply the existence of the function s of Proposition [H] | 

Remark 8. Also, if Adj is bounded, the complexity of a telephone directory method in an sufficient large appropriate 
lattice IF or set Vt l (see Proposition^ is greater than 0(m 2 ), the complexity of SOCD(m) for large clusters, which 
is also impossible, moreover then SOCD is not NP! 

Adding previous knowledge to build an scout algorithm is seemed to be the way to address SOCD, and the 
complexity can be decreased by symmetry. However, it easy to see that exists a cluster where symmetry cannot 
reduce the worst case of the complete pair potential's evaluation for some clusters, which is 0(n 2 ). Finally, by the 
Proposition El 0(n 3 ) is a lower limit of the complexity of SOCD(n) in IF. 

6 Results 

MIF1739 is a discrete lattice for LJ where 3 C„, such that C* = min(C n ) under LJ and C* is the putative optimal 
cluster for n = 2, ... , 1000. I took the data from CCD to verify that my results. Data for C* n = 148, . . . , 309 
came from Romero, Barron, and Gomez j^Oj and data for C*, n — 310, . . . , 1000 came from the recently results 
of Shao et al. [201 129| . I was able to repeat and even improve some of the putative optimal LJ clusters. From 
this comparison new putative optimal LJ clusters are C| 37 , Cg 42 , Cg 43 , Cg 46 , C| 47 , C| 48 , Cg 64 , and C 813 . The 
particular interest are the C£ i2 i C5431 C5461 ^547' an( i Qhs because to my knowledge they are first optimal LJ 
clusters type IC with central vacancy (CV) reported in the shell 310-561. The prediction of CV was stated in [22] 
for the next shell, 562-923. Table ^ summarizes these new results. 

What is easy to accept from our classification is that a cluster type ID is contained on any of the twelve axis of 
symmetry of IF (here the clusters type ID are on the semi-axes Y + ), a cluster type TO is in a centered tetrahedron 
formed by the center and three axis of symmetry forming four triangular faces. One controversial result of this 
automatic classification is the cluster's type for Cg 8 , moreover, this is the only cluster in MIF1739 where the 
adjacency matrix is not the same between Cg 8 and Cg 8 , however, Cg 8 = min(Cg 8 ). The right type of Cg 8 is 
tetrahedral (depicted by Leary ^3]). The different type reported here comes from the distance between Cg 8 and 
Cg 8 but it is a fact that the basin around Cg 8 attracts this Cg 8 of type FC. Figures |H1 and depict novel views of 
C 98 and Cg 8 . 

Figured a) depicts Ce64 inside of IF9483 and b) depicts Cg 64 as ID. 
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n 




^old* 




T 


537 


-3659.52825 


-3659.70629 


-0.17804 


1 


542 


-3698.95403 


-3699.22727 


-0.27324 


1/CV 


543 


-3706.94784 


-3708.21090 


-1.26306 


1/CV 


546 


-3730.50408 


-3730.69222 


-0.18814 


1/CV 


547 


-3738.38788 


-3738.68065 


-0.29277 


1/CV 


548 


-3746.37071 


-3747.67942 


-1.30871 


1/CV 


664 


-4596.1978 


-4596.1971 


-0.0007 


2 


813 


-5712.2517 


-5712.2506 


-0.0011 


1 



Tabic 1: Novel C*. 




a) b) c) 



Figure 2: a) IF75, b) IF509, and c) IF9483, where IF = ICljFC. 




a) b) 

Figure 3: a) MIF1739 and b) MIF1739 inside of IF9483. MIF1739 and IF9483 contain C n , such that C* = min(C n ) 
n = 2, . . . , 1000. 
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Wales and Doye have been used basin for search of optimal LJ clusters and get through the barrier of 
the PES caused be the deformation of the particles on the surface. Figure b) gives another perspective of this. 
Because, and CJg are close to the center of IF, is a jump from the center of IF to the first truncated 
octahedron in one of the tetrahedron formed by three axes of symmetry of IF. From tabic the indices of the 
particles for these three clusters show that they do not share any particle. This is the unique case in the results 
where there is not intersection between three consecutive clusters. Figure a) depicts CJg with gradient, where 
||VVXX (x*)\\ ~3.7T0~ 6 . The gradient looks big by the normalization. The gradient of C| 8 shows that this cluster 
is stable and elastic in the sense that it can be deformed by aV VXX (x* ) for some small values of a and with a 
minimization routine, the deformed C38 will return to Cgg. The gradient of the thirty-two particles in the outer 
shell point toward the center and the six particles of the inner octahedron shell point towards the square faces of 
the outer shell making this cluster stable to twisting deformations. 

Figure 21 a) depicts C| 5 with gradient. Here the gradient shows that the particles on the top of the outer shell 
can move to close positions around the semi-axes Y + , in similar way for the bottom. The gradient of the particles 
in the inner icosahedron points in diametrical directions and if this effect is combined with an incomplete outer 
shell is possible to have great displacement of particles from their positions on IF and, also, a possible twisting 
and shrinking on the top or bottom cap of a cluster. Similar results can be seen from the gradient of C^ 47 depicted 
in figure a). 

The graphical representation of the gradient helped to design IF. Our selection of the shell's step size is to 
have the corresponding component of the gradient for the particles IC and FC pointed towards (0,0,0). Figures 
0b) and 0b) depicted IF75 and IF227 with their gradient. 
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Table 2: MIF1739 contains C n , such that C* = min(C„) n = 2, . . . , 1000. 
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Tabic 3: MIF1739 contains C n , such that C* = min(C„) n = 2, . . . , 1000 (cont.) 
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Table 6: MIF1739 contains C n , such that C* = min(C„) n = 2, . . . , 1000 (cont.) 
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Table 7: MIF1739 contains C n , such that C* = min(C„) n = 2, . . . , 1000 (cont.) 
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Table 8: MIF1739 contains C n , such that C* = min(C„) n = 2, . . . , 1000 (cont.) 
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Table 9: MIF1739 contains C n , such that C* = min(C„) n = 2, . . . , 1000 (cont.) 
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Table 10: MIF1739 contains C n , such 
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that C* = min(C„) n = 2, . . . , 1000 (cont.) 
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Table 11: MIF1739 contains C n , such that C* = min(C„) n = 2, . . . , 1000 (cont.) 
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Table 13: MIF1739 contains C n , such that C* = min(C„) n = 2, . . . , 1000 (cont.) 
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Table 15: MIF1739 contains C n , such that C* = min(C„) n = 2, . . . , 1000 (cont.) 
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Table 16: MIF1739 contains C n , such that C* = min(C„) n = 2, . . . , 1000 (cont.) 
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Table 17: MIF1739 contains C n , such that C* = min(C„) n = 2, . . . , 1000 (cont.) 
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Table 18: Results from MIF1739: type, initial, minimum, and difference of potential, and Adj(C n +i,C„). 
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Table 19: Results from MIF1739: type, initial, minimum, and difference of potential, and Adj(C„+i,C„) (cont.). 
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Table 20: Results from MIF1739: type, initial, minimum, and difference of potential, and Adj(C„+i,C„) (cont.). 
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Table 21: Results from MIF1739: type, initial, minimum, and difference of potential, and Adj(C„+i,C„) (cont.). 
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Table 22: Results from MIF1739: type, initial, minimum, and difference of potential, and Adj(C„+i,C„) (cont.). 
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Table 23: Results from MIF1739: type, initial, minimum, and difference of potential, and Adj(C„+i,C rl ) (cont.). 
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Table 24: Results from MIF1739: type, initial, minimum, and difference of potential, and Adj(C„+i,C„) (cont.). 
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Table 25: Results from MIF1739: type, initial, minimum, and difference of potential, and Adj(C„+i,C„) (cont.). 
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154.037442 


155.756643 


1.719202 
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148.378752 


150.044528 


1.665777 


3 


33 


1 


143.278037 


144.842719 


1.564682 


1 


32 


1 


138.178929 


139.635524 


1.456595 


1 


31 
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132.177919 


133.586422 


1.408503 
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30 
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122.189006 


128.286571 


6.097565 


29 


29 
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117.754574 


123.587371 


5.832797 


5 



Table 26: Results from MIF1739: type, initial, minimum, and difference of potential, and Adj(C„+i,C„) (cont.). 
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n 


T 


_ e mif 


- E* 


-(E* -E MIF ) 


Adj 


28 


5 


111.743771 


117.822402 


6.078631 


1 


27 


5 


107.676832 


112.873584 


5.196752 


1 


26 


5 


103.329759 


108.315616 


4.985858 


5 


25 


5 


97.407732 


102.372663 


4.964931 


1 


24 


5 


93.391233 


97.348815 


3.957582 


1 


23 


5 


88.925087 


92.844472 


3.919385 


1 


22 


5 


84.331772 


86.809782 


2.478011 


1 


21 


5 


79.125778 


81.684571 


2.558793 


1 


20 


5 


74.676835 


77.177043 


2.500207 


1 


19 


5 


70.292142 


72.659782 


2.367641 


1 


18 


5 


65.765646 


66.530949 


0.765303 


1 


17 


5 


60.528902 


61.317995 


0.789092 


3 


16 


5 


56.232985 


56.815742 


0.582756 


1 


15 


5 


51.945217 


52.322627 


0.377411 


1 


14 


5 


47.721697 


47.845157 


0.123460 


1 


13 


1 


44.326801 


44.326801 


0.000000 


1 


12 


1 


37.877723 


37.967600 


0.089876 


1 


11 


1 


32.422747 


32.765970 


0.343224 


1 


10 


1 


27.961871 


28.422532 


0.460661 


1 


9 


1 


23.601244 


24.113360 


0.512117 


1 


8 


1 


19.340866 


19.821489 


0.480623 


1 


7 


1 


16.074589 


16.505384 


0.430795 


1 


6 


5 


9.257755 


12.712062 


3.454307 


5 


5 


1 


8.825643 


9.103852 


0.278209 


3 


4 


1 


5.798470 


6.000000 


0.201530 


1 


3 


1 


2.982303 


3.000000 


0.017697 


1 


2 


1 


0.994101 


1.000000 


0.005899 


1 




















Max 


0.005899 


1201 








Avrg 


63.283163 


17 








Min 


146.911491 


1 



Table 27: Results from MIF1739: type, initial, minimum, and difference of potential, and Adj(C„ + i,C„) (cont.). 
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On / T 


Off / T 


n 


On / T 


Off / T n 


On / T 


Off / T 


2 3 4 5 6 7 


/o 


1000 


262 


263 


264 1000 


541 


542 


543 


8 9 10 11 12 






265 


266 


267 


544 


545 


546 


13 14 15 16 






268 


269 


270 


547 


548 


549 


17 18 19 20 






271 


272 


273 


550 


551 


552 


21 22 23 24 






274 


275 


276 


553 


554 


555 


25 26 27 28 






277 


278 


279 


556 


557 


558 


29 30 31 32 






280 


281 


282 


559 


560 


561 


33 34 35 36 






283 


284 


285 


562 


563 


564 


37 38 39 40 






286 


287 


288 


565 


566 


567 


41 42 43 44 






289 


290 


291 


568 


569 


570 


45 46 47 48 






292 


293 


294 


571 


572 


573 


49 50 51 52 






295 


296 


297 


574 


575 


576 


53 54 55 76 






298 


299 


300 


577 


578 


579 


77 78 79 80 






301 


302 


303 


580 


581 


582 


81 82 83 84 






304 


305 


306 


583 


584 


585 


85 86 87 88 






307 


308 


309 


586 


587 


588 


89 90 91 92 






310 


311 


312 


589 


590 


591 


93 94 95 96 






313 


314 


315 


592 


593 


594 


97 98 99 100 






316 


317 


318 


595 


596 


597 


101 102 103 






319 


320 


321 


598 


599 


600 


104 105 106 






322 


323 


324 


601 


602 


603 


107 108 109 






325 


326 


327 


604 


605 


606 


110 111 112 






328 


329 


330 


607 


608 


609 


113 114 115 






331 


332 


333 


610 


611 


612 


116 117 118 






334 


335 


336 


613 


614 


615 


119 120 121 






337 


338 


339 


616 


617 


618 


122 123 124 






340 


341 


342 


619 


620 


621 


125 126 127 






343 


344 


345 


622 


623 


624 


128 129 130 






346 


347 


348 


625 


626 


627 


131 132 133 






349 


350 


351 


628 


629 


630 


134 135 136 






352 


353 


354 


631 


632 


633 


137 138 139 






355 


356 


357 


634 


635 


636 


140 141 142 






358 


359 


360 


637 


638 


639 


143 144 145 






361 


362 


363 


640 


641 


642 


146 147 148 






364 


365 


366 


643 


644 


645 


149 150 151 






367 


368 


369 


646 


647 


648 


152 153 154 






370 


371 


372 


649 


650 


651 


155 156 157 






373 


374 


375 


652 


653 


654 


158 159 160 






376 


377 


378 


655 


656 


657 


161 162 163 






379 


380 


381 


658 


659 


660 


164 165 166 






382 


383 


384 


661 


662 


663 


167 228 229 






385 


386 


387 


664 


665 


666 


230 231 232 






388 


389 


510 


667 


668 


669 


233 234 235 






511 


512 


513 


670 


671 


672 


236 237 238 






514 


515 


516 


673 


674 


675 


239 240 241 






517 


518 


519 


676 


677 


678 


242 243 244 






520 


521 


522 


679 


680 


681 


245 246 247 






523 


524 


525 


682 


683 


684 


248 249 250 






526 


527 


528 


685 


686 


687 


251 252 253 






529 


530 


531 


688 


689 


690 


254 255 256 






532 


533 


534 


691 


692 


693 


257 258 259 






535 


536 


537 


694 


695 


696 


260 261 






538 539 540 


697 698 699 



Table 28: i p of the particles in MIF1739, to build C n from C n+1 . 
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On / T 


Off / T n 


On / T Off / T n 


On / T Off / T 


700 701 


702 1000 


1040 


1041 1000 


1149 


1150 


703 704 


705 


1042 


1043 


1151 


1152 


706 707 


708 


1045 


1046 


1153 


1154 


709 710 


711 


1047 


1048 


1155 


1156 


712 713 


714 


1049 


1050 


1157 


1158 


715 716 


717 


1051 


1052 


1159 


1160 


718 719 


720 


1053 


1054 


1161 


1162 


721 722 


723 


1055 


1057 


1163 


1164 


724 725 


726 


1058 


1059 


1165 


1166 


727 728 


729 


1060 


1061 


1167 


1168 


730 731 


732 


1063 


1064 


1169 


1170 


733 734 


735 


1065 


1066 


1171 


1172 


736 737 


738 


1067 


1068 


1173 


1174 


739 740 


741 


1069 


1070 


1175 


1176 


742 743 


744 


1071 


1072 


1177 


1178 


745 746 


747 


1073 


1074 


1179 


1180 


748 749 


750 


1075 


1076 


1181 


1182 


751 752 


753 


1077 


1078 


1183 


1184 


754 755 


756 


1079 


1080 


1185 


1186 


757 758 


759 


1081 


1082 


1187 


1188 


760 761 


962 


1083 


1084 


1189 


1190 


963 964 


965 


1085 


1086 


1191 


1192 


966 967 


968 


1087 


1088 


1193 


1194 


969 970 


971 


1089 


1090 


1195 


1196 


972 973 


974 


1091 


1092 


1197 


1198 


975 976 


977 


1093 


1094 


1199 


1200 


978 979 


980 


1095 


1096 


1201 


1202 


981 982 


983 


1097 


1098 


1203 


1204 


984 985 


986 


1099 


1100 


1205 


1206 


987 988 


989 


1101 


1102 


1207 


1208 


990 991 


992 


1103 


1104 


1209 


1210 


993 994 


995 


1105 


1106 


1211 


1212 


996 997 


998 


1107 


1108 


1213 


1214 


999 


1000 


1109 


1110 


1215 


1216 


1001 


1002 


1111 


1112 


1217 


1219 


1003 


1004 


1113 


1114 


1220 


1221 


1005 


1006 


1115 


1116 


1222 


1223 


1007 


1008 


1117 


1118 


1225 


1226 


1009 


1010 


1119 


1120 


1227 


1228 


1011 


1012 


1121 


1122 


1229 


1231 


1013 


1014 


1123 


1124 


1232 


1233 


1015 


1016 


1125 


1126 


1234 


1235 


1017 


1018 


1127 


1128 


1237 


1238 


1019 


1020 


1129 


1130 


1239 


1240 


1021 


1022 


1131 


1132 


1241 


1243 


1023 


1024 


1133 


1134 


1244 


1245 


1025 


1026 


1135 


1136 


1246 


1247 


1027 


1028 


1137 


1138 


1248 


1249 


1029 


1030 


1139 


1140 


1250 


1251 


1031 


1032 


1141 


1142 


1252 


1253 


1033 


1034 


1143 


1144 


1254 


1255 


1035 


1036 


1145 


1146 


1256 


1257 


1037 1039 


1147 1148 


1258 1259 



Table 29: i p of the particles in MIF1739, to build C n from C n +i (cont.) 
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n 


On / T Off / T 


n 


On / T 


Off / T 


n 


On / T 


Off / T 


i nnn 

1UUU 


1260 


1261 


i nnn 

1UUU 


1668 


1669 




yoo 


1818 


1850 


1674 


1677 




1262 


1263 




1670 


1671 






1851 


1852 


1678 


1679 




1264 


1265 




1672 


1673 






1885 1886 / 


1696 


1697 




1266 


1267 




1674 


1676 






30 




1698 / 31 




1268 


1269 




1677 


1678 




CIQ /I 

yo4 


/o 




1062 / 1 




1270 


1271 




1679 


1681 




no o 

yoo 


/o 




1044 / 1 




1272 


1273 




1682 


1683 




yoz 


/o 




1230 / 1 




1274 


1275 




1684 


1685 




yoi 


1062 / 1 


1885 1886 / 




1276 


1277 




1686 


1687 










2 






1278 


1279 




1688 


1689 




osn 

you 


/o 




1062 / 1 




1280 


1281 




1691 


1692 




Q7Q 
y i y 


1230 


1885 


1681 


1694 




1282 


1283 




1693 


1694 






1886 / 3 


1708 1722 / 




1284 


1285 




1696 


1697 










4 






1286 


1287 




1698 


1699 




y / o 


/o 




1230 / 1 




1288 


1289 




1702 


1703 




(177 

y( ( 


1062 / 1 


1885 1886 / 




1290 


1291 




1704 


1708 










2 






1292 


1293 




1709 


1710 




y / o 


/o 




1062 / 1 




1294 


1295 




1711 


1713 




Q7^ 

y < o 


/o 




1637 / 1 




1296 


1297 




1714 


1715 




9(4 


1885 


1886 / 


1636 


1651 




1298 


1299 




1716 


1720 






2 




1670 / 






1300 


1301 




1721 


1722 




Q7^ 

y / o 


1636 


1637 


1633 


1644 




1302 


1303 




1726 


1727 






1651 1670 / 


1660 


1885 




1304 


1305 




1728 / 1000 






4 




1886 / 5 




1306 


1307 


nnn 
999 


/o 




i nrn / i 
lUoU / 1 


9(2 


1038 


1044 


1056 


1634 




1308 


1309 


yyo 


1056 1062 / 


lOoO 1/11 




1062 


1218 


1635 


1636 




1310 


1311 




2 




1 / io / o 




1224 


1230 


1637 


1645 




1312 


1313 


QQ7 


/o 




Ifl^fS / 1 

1UOU / 1 




1236 


1242 


1646 


1647 




1314 


1315 


nnc; 
996 


/o 




i nco / i 
lUoz 1 1 




1323 


1840 


1648 


1649 




1316 


1317 


QQ^ 
yyo 


/o 




1 79fi / 1 
1 / ZO / 1 




1841 


1874 


1650 


1651 




1318 


1319 




1050 / 1 


1 797 1 798 / 




1875 


1876 


1661 


1662 




1320 


1321 








o 
z 




1908 


1909 


1663 


1664 




1322 


1625 


nno 
993 


/o 




1 nrn / i 
lUoU / 1 




1910 


1911 


1665 


1666 




1626 


1627 


nno 

yyz 


/o 




1 709 / 1 
1 / uz / ± 




1942 


1943 


1667 


1668 




1628 


1629 


QQ1 

yy i 


1050 / 1 


1 70*3 1 70/1 / 
1 / Uo 1 / U^t / 




1944 


1945 


1669 


1670 




1630 


1631 








9 
z 




1946 


1977 


1682 


1683 




1632 


1633 


nnn 
yyU 


/o 




i nrn / i 
lUoU / 1 




1978 


1979 


1684 


1685 




1634 


1635 


non 
989 


/o 




1 TOO / 1 

1/zz / 1 




1980 


2011 


1686 


1687 




1636 


1637 


noo 
980 


1050 1722 / 


1 C-' ~ ~ 1 Ct *7 ft 




2012 


2013 


1688 


1689 




1638 


1639 




2 




loyy / 6 




2014 


2015 


1690 


1691 




1640 


1641 


nc7 
95/ 


/o 




1 nrn / i 
lUoU / 1 




2036 


2037 


1692 


1693 




1642 


1643 


not; 
986 


/o 




1 7HO / 1 

1/Uo / 1 




2038 


2039 


1709 


1710 




1644 


1645 


nor 

yoo 


1044 


1050 


iDZO iDZtD 




2040 


2041 


1711 


1713 




1646 


1647 




1056 


1062 


1 C07 1 COO 




2042 


2043 


1714 


1715 




1648 


1649 




1230 


1685 


i fion i con 




2044 


2061 


1716 


1717 




1650 


1651 




1690 


1708 


1 /?Q1 1 fiQO 

Ibol lOoz 




2062 


2063 


1719 


1720 




1652 


1653 




1711 


1713 


i coo i aoc\ 




2064 


2065 


1721 


1746 




1654 


1655 




1717 


1719 






2066 


2067 


1747 


1748 




1656 


1657 




1746 


1747 


1642 1643 




2068 


2082 


1749 


1780 




1658 


1659 




1748 


1749 


1652 1653 




2083 


2084 


1781 


1782 




1660 


1661 




1780 


1781 


1654 1656 




2085 


2086 


1783 


1784 




1662 


1663 




1782 


1783 


1657 1658 




2087 


2098 


1815 


1816 




1664 


1665 




1784 


1815 


1659 1671 




2099 


2100 


1817 


1818 




1666 1667 




1816 1817 


1672 1673 




2101 2109 / 


1850 1851 



60 



Table 30: i p of the particles in MIF1739, to build C n from C n +i (cont.) 
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n 


On / T 


Off / T 


n 


On / T 


Off / T 


n 


On / T 


Off / T 


972 






1852 / 61 


954 


1746 1780 / 


1670 1694 


923 


1062 1218 


1816 1817 


971 


/ o 




1062 / 1 




4 


1722 / 5 




1224 1236 


1818 1850 


970 


/ o 




962 / 1 




953 


962 1038 


1649 1650 




1242 1323 / 


1851 1852 


969 


/ o 




1050 / 1 




1044 1062 


1667 1668 




11 


1885 1886 / 


968 


/ o 




1236 / 1 




1218 1224 


1669 1690 






12 


967 


/ o 




1230 / 1 




1230 1236 


1691 1692 


922 


/o 


1/1 


966 


/ o 




1038 / 1 




1323 1885 


1693 1719 


921 


/o 


1323 / 1 


965 


/ o 




1242 / 


1 




1886 / 11 


1720 1721 / 


920 


/o 


1218 / 1 


964 


/ o 




1044 / 1 






12 


919 


/o 


1224 / 1 


963 


962 


1050 


1218 


1224 


952 


/o 


1218 / 1 


918 


/o 


1230 / 1 




1056 


1062 


1323 


1840 


951 


/o 


1038 / 1 


917 


/o 


1050 / 1 




1635 


1636 


1841 


1874 


950 


/o 


1323 / 1 


916 


/o 


1044 / 1 




1637 


1647 


1875 


1876 


949 


/o 


1236 / 1 


915 


/o 


1242 / 1 




1648 


1649 


1908 


1909 


948 


/o 


1062 / 1 


914 


/o 


1038 / 1 




1650 


1651 


1910 


1911 


947 


/o 


1044 / 1 


913 


/o 


1236 / 1 




1664 


1665 


1942 


1943 


946 


/o 


1224 / 1 


912 


/o 


1056 / 1 




1666 


1667 


1944 


1945 


945 


/o 


1230 / 1 


911 


/o 


1062 / 1 




1668 


1669 


1946 


1977 


944 


/o 


962 / 1 


910 


/o 


962 / 1 




1670 


1686 


1978 


1979 


943 


1230 / 1 


1647 1648 / 


909 


/o 


1195 / 1 




1687 


1688 


1980 


2011 






2 


908 


/o 


1225 / 1 




1689 


1690 


2012 


2013 


942 


/o 


1230 / 1 


907 


/o 


1194 / 1 




1691 


1692 


2014 


2015 


941 


1647 1648 / 


1713 1746 


906 


1062 / 1 


1223 1253 / 




1693 


1694 


2036 


2037 




2 


1780 / 3 






2 




1713 


1714 


2038 


2039 


940 


1713 1746 


1647 1648 


905 


/o 


1062 / 1 




1715 


1716 


2040 


2041 




1780 / 3 


1885 1886 / 


904 


/o 


1219 / 1 




1717 


1719 


2042 


2043 






4 


903 


/o 


1248 / 1 




1720 


1721 


2044 


2061 


939 


1647 1648 / 


1717 1749 


902 


/o 


1189 / 1 




1722 


1746 


2062 


2063 




2 


1784 / 3 


901 


1062 / 1 


1188 1247 / 




1747 


1748 


2064 


2065 


938 


/o 


1056 / 1 






2 




1749 


1780 


2066 


2067 


937 


1056 / 1 


1647 1648 / 


900 


/o 


1062 / 1 




1781 


1782 


2068 


2082 






2 


899 


/o 


1073 / 1 




1783 


1784 


2083 


2084 


936 


/o 


1056 / 1 


898 


/o 


1074 / 1 




1815 


1816 


2085 


2086 


935 


1885 1886 / 


1713 1746 


897 


/o 


1045 / 1 




1817 


1818 


2087 


2098 




2 


1780 / 3 


896 


1062 / 1 


1018 1043 / 




1850 


1851 


2099 


2100 


934 


962 1038 


1664 1665 






2 




1852 / 53 


2101 2109 / 




1044 1056 


1666 1686 


895 


/o 


1062 / 1 








54 






1062 1218 


1687 1688 


894 


/o 


1068 / 1 


962 


/o 




1062 / 1 




1224 1230 


1689 1714 


893 


/o 


1039 / 1 


961 


1885 1886 / 


1713 


1746 




1236 1242 


1715 1716 


892 


/o 


1097 / 1 




2 




1780 / 3 




1323 / 11 


1747 1748 / 


891 


1236 / 1 


1013 1067 / 


960 


1713 


1746 


1694 


1722 






12 






2 




1780 / 3 


1885 1886 / 


933 


/o 


1218 / 1 


890 


/o 


1236 / 1 








4 




932 


/o 


1242 / 1 


889 


/o 


1042 / 1 


959 


1885 1886 / 


1635 


1636 


931 


/o 


1038 / 1 


888 


1042 / 1 


963 964 / 2 




2 




1637 / 3 


930 


/o 


1323 / 1 


887 


/o 


965 / 1 


958 


/o 




962 / 1 




929 


/o 


1062 / 1 


886 


1236 / 1 


966 967 / 2 


957 


962 / 1 




1885 1886 / 


928 


/o 


1044 / 1 


885 


/o 


1236 / 1 








2 




927 


/o 


1224 / 1 


884 


/o 


997 / 1 


956 


/o 




962 / 1 




926 


/o 


962 / 1 


883 


965 966 967 


968 969 970 


955 


962 


1694 


1050 


1713 


925 


/o 


1236 / 1 




1067 1068 


978 979 980 




1722 / 3 


1746 1780 / 


924 


/o 


1056 / 1 




1097 1188 


981 993 994 








4 




923 


1 962 1038 


1781 1782 




1189 1194 


995 996 1014 


954 


1050 1713 


962 1651 




1044 1056 


1783 1815 




1195 1219 


1015 1016 



Table 31: i p of the particles in MIF1739, to build C n from C n +i (cont.) 
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n 


On / T 


Off / T 


n 


On / T 


Off / T n 


On / T 


Off / T 


rr^ 


199Q 199^ 

1ZZO 1ZZO 


1017 1040 

1U1 i 1U4:U 


R^l 

OO 1 


PifSfS 1 07^ / 9 
OOO IU f o / z 


1 0RQ 1 070 R9Pi 
iuoy iu / u ozo 


1127 / 5 




1 9*3^ 19/17 


1041 1049 / 






1 071 / ^ R94 

IU / 1 / O OZ4: 


1037 


1066 


510 973 974 




19/1R 19^*3 / 


1 R 

lO 


R^O 
oou 


1 OfSQ 1 070 
iuoy iu / u 


107^ 1109 

IU / O 1 1UZ 


1096 


1126 


975 976 977 




1 1 






IU/ 1 / o 


i i no i i n a I 
llUo 11U4 / 


1127 / 5 


/6 


RR9 


/ o 
/ u 


19Qft / i 
IZOO / 1 






4 R9^ 

4: OZO 


510 962 


963 


8 9 10 11 12 


RR1 

OOl 


19Qfi 1 Q9Q / 

IZOO lO^O / 


QfiK Qpp Q(^7 
yoo yoD yo / 


R4Q 


/ 


OOO / 1 


964 965 


966 


13 30 31 32 




9 
z 


/ 3 


R4R 

04:0 


/ 

/ u 


1 ORQ / 1 
iuoy / i 


967 968 


969 


33 34 35 36 


rro 

oou 


/ u 


1 393 / 1 

lOZO / 1 


R47 

04: f 


ooo / 1 


1 070 1 071 / 

IU f U IU f 1 / 


970 971 


972 


37 38 39 40 


R7Q 

o / y 


/ n 


1 93fi / 1 
IZOO / 1 






o 
z 


973 974 


975 


41 42 43 44 


R7R 
o f o 




1 0R7 1 OfiR 

1UU/ 1UOO 


R4fi 

04:0 


1 OfSQ 1 070 
iuoy iu / u 


x.p.p. 107(S 

OOO IU i o 


976 977 


978 


45 46 47 48 




2 


i nn7 / q 
lUyY / o 




1 H71 / Q 

IU / 1 / o 


i ni"T i n7*Q / 
LUi ( lU/o / 


979 980 


981 


49 50 51 52 


R77 
1 1 


I n 
/ u 


1 930 / 1 

1Z0U / 1 






4 

4: 


982 983 


984 


53 54 55 107 


R7fi 
O 1 o 


/ n 


1 393 / 1 

lOZO / 1 


R4^ 

04:0 


107(S 1077 

IU / O IU / / 


1 ORQ 1 070 
iuoy iu i u 


993 994 


995 


108 109 110 


R7P. 
O f 


/ n 


1 OfiQ / 1 
iuoy / i 




1 07R / ^ 
IU I o / o 


1071 1 OQR / 
iu / i iuyo / 


996 997 


998 


111 112 113 


R74 

O i 4: 


/ n 
/ u 


1 OQR / 1 
iuyo / i 






4 

4: 


999 


1000 


114 115 116 


OTQ 




1 07*0 / 1 

lOYz / 1 


O A A 

o44 


i ncn i H7n 
lUoy 1U/U 


H7Q CiT A H7C 

y^o y/4 \)(o 


1001 


1013 


117 118 119 


879 
O / Z 


1 OQR / 1 

iuyo / i 


1 070 1 071 / 
1U f U 1U/ 1 / 




1 071 1 OQR / 

iu/1 iuyo / 


Q7P, Q77 / ^ 


1014 


1015 


120 121 122 






9 
z 




A 

4: 




1016 


1017 


123 124 125 


Oil 


/ n 


i i no / i 
HUz / 1 


O AO 

o4o 


/ n 

/ o 


Kin / i 
Oil) / 1 


1018 


1019 


126 127 128 


o ( U 


/ u 


luyo / 1 


Q AO 

o4z 


Kin n7*Q dTA 
OlU \}(6 y/4 


i nan i A7n 

iuoy 1U/U 


1020 


1021 


129 130 131 


ooy 


/ n 
/ u 


1 01 Q / I 
iuiy / i 




Q7Pi Q7fi Q77 

y ( o y < o y it 


1 071 1 07fi 
IU 1 1 IU / 


1022 


1023 


132 133 134 


0£!0 
OOO 


lUoy 1U/U 


000 lU4o 




I 6 


1 A77 i n^o 

1U^ ( lU/o 


1039 


1040 


135 136 137 




1U/1 lUyo / 


1 A7C! 1 1 HQ 

1U/D llUo 






i nno / 7 

iuyo / / 


1041 


1042 


138 139 140 




4: 


110/1 / ^ 
11U4: / 


RA1 

04:1 


10^1 

000 1U01 


1 OQQ 1 1 00 
iuyy iiuu 


1046 


1047 


141 142 143 


Rfi7 


1 07^ 
000 1U/D 


Q71 QR9 QQR 

y * i yoz yyo 




1 07^ 1 H7« 
IU / IU / 


1101 1 1 9R 

11U1 11ZO 


1048 


1067 


144 145 146 




1 1 09 1 1 0*3 
iiuz iiuo 


1 OfiQ 1 070 
iuoy iu / u 




1077 107R 
IU / / IU / o 


1 1 9Q 1 1 ^0 
iizy iiou 


1624 


1625 


147 148 149 




1 1 04 / ^ 


1 071 / P\ 
1U 1 1 / u 




1 07Q 1 0R0 
iu / y iuou 


1 1 Q1 1 1 P.O 
llOl llOO 


1626 


1627 


150 151 152 


ODD 


H71 noo nno 

yv i yoz yyo 


1 nT'K i i no 
1U/D lluz 




1 1 no 1 1 n a 
llUo 11U4 


i i en i i ac\ 

iioy lloU 


1628 


1629 


153 154 155 






1 1 AQ 1 1 (\A 1 
llUo 11U4 / 




Izoo / 11 


i i oo i i on / 

iioo iioy / 


1630 


1631 


156 157 158 






4 






1 9 
iz 


1632 


1633 


159 160 161 


000 


1 0£Q 1 070 

iuoy iu/u 


^f\f\ Q71 QR9 

ooo y ( i yoz 


R/10 

04:0 


/ 

/ u 


1 9^fi / 1 
IZOO / 1 


1634 


1635 


162 163 164 




1 H71 / Q 
W( 1 / O 


nno / a 

yy© / 4 


oon 

ooy 


1 IOC 1 ooo / 

1260 1626 J 


1 AC 1 1 A70 

lUol lU/y 


1636 


1637 


165 166 167 


004: 


/ 


Q79 / 1 
y f z / i 




o 


1 0R0 / ^ 
IUOU / o 


1638 


1639 


279 280 281 


ODO 


000 lUOi 


QR^ QR/1 QQQ 

yoo yO'i yyy 


R^R 
000 


iuoi lu/y 


1 91 Q 19/17 
iziy iz4:i 


1640 


1641 


282 283 284 




1 OfiR 1 079 
1UUO 1U / z 


1000 1001 

1UUU 1UU1 




i nsn / ^ 


1 94R 1^9^ / 

1Z4:0 lOZO / 


1642 


1643 


285 286 287 




107^ 10Q7 
iu / o iuy / 


1090 1091 

1UZU 1UZ1 






4 

4: 


1644 


1645 


288 289 290 




1 1 09 1 1 0*3 

11UZ 11UO 


1 099 1 09*3 
1UZZ 1UZO 


R^7 
00 ( 


/ n 


1 9^fi / 1 

IZOO / 1 


1646 


1647 


291 292 293 




1 1 OA 1 9^(S 

11U4: IZOO 


1 047 1 04R 


000 


1ZOU lOZO / 


10^.1 1 07Q 

iuoi iu/y 


1648 


1649 


294 295 296 




-LOZO / 11 


1 04Q / 1 9 
iuiy / iz 




9 


1 0R0 / ^ 
IUOU / o 


1650 


1651 


297 298 299 


Rfi9 
00Z 


/ 

/ u 


1 ^9^ / 1 

lOZO / 1 


R 1 ^ 
000 


I n 
/ u 


1 ^9^ / 1 
lOZO / 1 


1652 


1653 


300 301 302 


Rfil 
001 


/ 


1 9^ / 1 
1ZOO / 1 


R^/l 

004: 


/ n 


1 9^fi / 1 
IZOO / 1 


1654 


1655 


303 304 305 


RfiO 

ODD 


193fi 1 393 / 
1ZOO lOZO / 


10^1 107Q 
iuo i iu i y 


R^^ 
OOO 


/ n 
/ u 


OOO / 1 


1656 


1657 


306 307 308 




o 
z 


1 0R0 / ^ 
1UOU / o 


R^9 

ooz 


^P,f\ 1 93^ / 9 


1 07^. 1 1 0*^ 
IU ( 11UO 


1658 


1659 


309 310 311 


ooy 


/ 

/ u 


1 ^9^ / 1 
lOZO / 1 






110/1 / ^ 

11U4: / 


1660 


1661 


312 313 314 


ooo 


/ 


1 9^fi / 1 

1ZOO / 1 


R^l 

OOl 


/ n 
/ u 


1 9^fi / 1 
IZOO / 1 


1662 


1663 


315 316 317 


RP.7 
00 I 


1 93£ 1 393 / 
IZOO lOZO / 


1 0fi7 1 OMR 
lUOi 1U00 


R^O 
OOU 


/ n 


OOO / 1 


1664 


1665 


318 319 320 




9 
z 


1 0Q7 / ^ 
iuy/ / o 


R9Q 

ozy 


/ n 


1917 / 1 
1Z1 / / 1 


1666 


1667 


321 322 323 


856 


/ n 
/ u 


1236 / 1 


828 


ofifi 1917 / 9 

OUU 1 1 ( / 


1 07fi 1 077 

-L U ( U 1UI 1 


1668 


1669 


324 325 326 


855 


/o 


1323 / 1 






1078 / 3 


1670 


1671 


327 328 329 


854 


/o 


1037 / 1 


827 


/o 


566 / 1 


1672 


1673 


330 331 332 


853 


1037 / 1 


1072 1102 / 


826 


/o 


1108 / 1 


1674 


1675 


333 334 335 






2 


825 


1076 1077 


1037 1066 


1676 


1677 


336 337 338 


852 


1102 / 1 


566 1075 / 2 




1078 1108 / 


1096 1126 


1678 1679 


339 340 341 










4 











Table 32: i p of the particles in MIF1739, to build C n from C n +i (cont.) 



45 



On / T 


Off / T 


n 


On / T 


Off / T 


n 


On / T 


Off / T 


1680 


1681 


342 


343 


344 823 


2588 


2589 


696 


697 


698 823 


3784 


3785 


1152 


1153 


1682 


1683 


345 


346 


347 


2590 


2591 


699 


700 


701 


3786 


3787 


1154 


1155 


1684 


1685 


348 


349 


350 


2592 


2593 


702 


703 


704 


3788 


3789 


1156 


1157 


1686 


1687 


351 


352 


353 


2594 


2595 


705 


706 


707 


3790 


3791 


1161 


1162 


1688 


1689 


354 


355 


356 


2596 


2597 


708 


709 


710 


3792 


3793 


1163 


1164 


1690 


1691 


357 


358 


359 


2598 


2599 


711 


712 


713 


3794 


3795 


1165 


1166 


1692 


1693 


360 


361 


362 


2600 


2601 


714 


715 


716 


3796 


3797 


1167 


1168 


1694 


1695 


363 


364 


365 


2602 


2603 


717 


718 


719 


3798 


3799 


1169 


1170 


1696 


1697 


366 


367 


368 


2604 


2605 


720 


721 


722 


3800 


3801 


1171 


1172 


1698 


1699 


369 


370 


371 


2606 


2607 


723 


724 


725 


3802 


3803 


1173 


1174 


1701 


1702 


372 


373 


374 


2608 


2609 


726 


727 


728 


3804 


3805 


1175 


1176 


1703 


1704 


375 


376 


377 


2610 


2611 


729 


730 


731 


3806 


3807 


1177 


1178 


1705 


1707 


378 


379 


380 


2613 


2614 


732 


733 


734 


3808 


3809 


1179 


1180 


1708 


1709 


381 


382 


383 


2615 


2616 


735 


736 


737 


3810 


3811 


1181 


1182 


1710 


1711 


384 


385 


386 


2617 


2619 


738 


739 


740 


3812 


3813 


1183 


1184 


1713 


1714 


387 


388 


389 


2620 


2621 


741 


742 


743 


3815 


3816 


1185 


1186 


1715 


1716 


571 


586 


587 


2622 


2623 


744 


745 


746 


3817 


3818 


1187 


1190 


1717 


1719 


588 


589 


590 


2625 


2626 


747 


748 


749 


3819 


3821 


1191 


1192 


1720 


1721 


591 


592 


593 


2627 


2628 


750 


751 


752 


3822 


3823 


1193 


1194 


1722 


1723 


594 


595 


596 


2629 


2631 


753 


754 


755 


3824 


3825 


1195 


1196 


1724 


1725 


597 


598 


599 


2632 


2633 


756 


757 


758 


3827 


3828 


1197 


1198 


1726 


1727 


600 


601 


602 


2634 


2635 


759 


760 


761 


3829 


3830 


1199 


1200 


1728 


1729 


603 


604 


605 


2636 


2637 


1076 




1077 


3831 


3833 


1201 


1202 


1753 


1754 


606 


607 


608 


2638 


2639 


1078 




1081 


3834 


3835 


1203 


1204 


1755 


1756 


609 


610 


611 


2640 


2641 


1082 




1083 


3836 


3837 


1205 


1206 


1760 


1761 


612 


613 


614 


2665 


2666 


1084 




1085 


3838 


3839 


1207 


1208 


1762 


1763 


615 


616 


617 


2667 


2668 


1086 




1087 


3840 


3841 


1209 


1210 


2536 


2537 


618 


619 


620 


2669 


2671 


1088 




1089 


3842 


3843 


1211 


1212 


2538 


2539 


621 


622 


623 


2672 


2673 


1090 




1091 


3867 


3868 


1213 


1214 


2540 


2541 


624 


625 


626 


2674 


2675 


1092 




1093 


3869 


3870 


1215 


1216 


2542 


2543 


627 


628 


629 


3738 


3739 


1094 




1095 


3871 


3873 


1217 


1220 


2544 


2545 


630 


631 


632 


3740 


3741 


1096 




1105 


3874 


3875 


1221 


1222 


2546 


2547 


633 


634 


635 


3742 


3743 


1106 




1107 


3876 


3877 


1223 


1225 


2548 


2549 


636 


637 


638 


3744 


3745 


1108 




1109 


5270 


5271 


1226 


1227 


2550 


2551 


639 


640 


641 


3746 


3747 


1110 




1111 


5272 


5273 


1228 


1229 


2552 


2553 


642 


643 


644 


3748 


3749 


1112 




1113 


5274 


5275 


1231 


1232 


2554 


2555 


645 


646 


647 


3750 


3751 


1114 




1115 


5276 


5277 


1233 


1234 


2556 


2557 


648 


649 


650 


3752 


3753 


1116 




1117 


5278 


5279 


1235 


1237 


2558 


2559 


651 


652 


653 


3754 


3755 


1118 




1119 


5280 


5281 


1238 


1239 


2560 


2561 


654 


655 


656 


3756 


3757 


1120 




1121 


5282 


5283 


1240 


1241 


2562 


2563 


657 


658 


659 


3758 


3759 


1122 




1123 


5284 


5285 


1243 


1244 


2564 


2565 


660 


661 


662 


3760 


3761 


1124 




1125 


5286 


5287 


1245 


1246 


2566 


2567 


663 


664 


665 


3762 


3763 


1126 




1127 


5288 


5289 


1249 


1250 


2568 


2569 


666 


667 


668 


3764 


3765 


1132 




1133 


5290 


5291 


1251 


1252 


2570 


2571 


669 


670 


671 


3766 


3767 


1134 




1135 


5292 


5293 


1253 


1254 


2572 


2573 


672 


673 


674 


3768 


3769 


1136 




1137 


5294 


5295 


1255 


1256 


2574 


2575 


675 


676 


677 


3770 


3771 


1138 




1139 


5296 


5297 


1257 


1258 


2576 


2577 


678 


679 


680 


3772 


3773 


1140 




1141 


5298 


5299 


1259 


1260 


2578 


2579 


681 


682 


683 


3774 


3775 


1142 




1143 


5300 


5301 


1261 


1262 


2580 


2581 


684 


685 


686 


3776 


3777 


1144 




1145 


5302 


5303 


1263 


1264 


2582 


2583 


687 


688 


689 


3778 


3779 


1146 




1147 


5304 


5305 


1265 


1266 


2584 


2585 


690 


691 


692 


3780 


3781 


1148 




1149 


5306 


5307 


1267 


1268 


2586 2587 


693 694 695 


3782 3783 


1150 1151 


5308 5309 


1269 1270 



Table 33: i p of the particles in MIF1739, to build C n from C n +i (cont.) 
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On / T 


Off / T 


n 


On / T 


Off / T n 


On 


/ T 




Off / T 


5310 


5311 


1271 


1272 


823 


7207 


7208 


817 


53 54 55 


107 


1637 


1638 


5312 


5313 


1273 


1274 




7209 


7210 




108 


109 


110 


1639 


1640 


5314 


5315 


1275 


1276 




7211 


7212 




111 


112 


113 


1641 


1642 


5316 


5317 


1277 


1278 




7213 


7214 




114 


115 


116 


1643 


1644 


5318 


5319 


1279 


1280 




7215 


7216 




117 


118 


119 


1645 


1646 


5320 


5321 


1281 


1282 




7217 


7218 




120 


121 


122 


1647 


1648 


5322 


5323 


1283 


1284 




7219 


7220 




123 


124 


125 


1649 


1650 


5324 


5325 


1285 


1286 




7221 


7222 




126 


127 


128 


1651 


1652 


5326 


5327 


1287 


1288 




7223 


7224 




129 


130 


131 


1653 


1654 


5328 


5329 


1289 


1290 




7225 


7226 




132 


133 


134 


1655 


1656 


5330 


5331 


1291 


1292 




7227 


7229 




135 


136 


137 


1657 


1658 


5332 


5333 


1293 


1294 




7230 


7231 




138 


139 


140 


1659 


1660 


5334 


5335 


1295 


1296 




7232 


7234 




141 


142 


143 


1661 


1662 


5336 


5337 


1297 


1298 




7235 


7236 




144 


145 


146 


1663 


1664 


5338 


5339 


1299 


1300 




7237 


7238 




147 


148 


149 


1665 


1666 


5340 


5341 


1301 


1302 




7239 


7240 




150 


151 


152 


1667 


1668 


5342 


5343 


1303 


1304 




7241 


7242 




153 


154 


155 


1669 


1670 


5344 


5345 


1305 


1306 




7243 


7244 




156 


157 


158 


1671 


1672 


5347 


5348 


1307 


1308 




7245 


7246 




159 


160 


161 


1673 


1674 


5349 


5350 


1309 


1310 




7247 


7249 




162 


163 


164 


1675 


1676 


5351 


5353 


1311 


1312 




7250 


7251 




165 


166 


167 


1677 


1678 


5354 


5355 


1313 


1314 




7252 


7256 




279 


280 


281 


1679 


1680 


5356 


5357 


1315 


1316 




7257 


7258 




282 


283 


284 


1681 


1682 


5359 


5360 


1317 


1318 




7262 


7263 




285 


286 


287 


1683 


1684 


5361 


5362 


1319 


1320 




7264 


7265 




288 


289 


290 


1685 


1686 


5363 


5365 


1321 1322 / 




7267 


7268 




291 


292 


293 


1687 


1688 


5366 


5367 


601 






7269 


7270 




294 


295 


296 


1689 


1690 


5368 


5369 








7271 


7273 




297 


298 


299 


1691 


1692 


5370 


5371 








7274 


7275 




300 


301 


302 


1693 


1694 


5372 


5373 








7276 


7277 




303 


304 


305 


1695 


1696 


5374 


5375 








7301 


7302 




306 


307 


308 


1697 


1698 


5399 


5400 








7303 


7304 




309 


310 


311 


1699 


1701 


5401 


5402 








7308 


7309 




312 


313 


314 


1702 


1703 


5403 


5405 








7310 7311 / 




315 


316 


317 


1704 


1705 


5406 


5407 








600 






318 


319 


320 


1707 


1708 


5408 


5409 






822 


/o 




1753 / 1 


321 


322 


323 


1709 


1710 


7173 


7174 






821 


1753 / 1 


1763 7301 / 


324 


325 


326 


1711 


1713 


7175 


7176 












2 


327 


328 


329 


1714 


1715 


7177 


7178 






820 


1763 7172 / 


7238 7265 


330 


331 


332 


1716 


1717 


7179 


7180 








2 




7267 / 3 


333 


334 


335 


1719 


1720 


7181 


7182 






819 


7238 


7265 


561 1039 


336 


337 


338 


1721 


1722 


7183 


7184 








7267 7301 / 


1067 1763 


339 


340 


341 


1723 


1724 


7185 


7186 








4 




7172 / 5 


342 


343 


344 


1725 


1726 


7187 


7188 






818 


561 


1039 


7238 7265 


345 


346 


347 


1727 


1728 


7189 


7190 








1067 / 3 


7267 7301 / 


348 


349 


350 


1729 


1753 


7191 


7192 












4 


351 


352 


353 


1754 


1755 


7193 


7194 






817 


8 9 10 


11 12 


962 1624 


354 


355 


356 


1756 


1760 


7195 


7196 








13 30 


31 32 


1625 1626 


357 


358 


359 


1761 


1762 


7197 


7198 








33 34 


35 36 


1627 1628 


360 


361 


362 


2536 


2537 


7199 


7200 








37 38 


39 40 


1629 1630 


363 


364 


365 


2538 


2539 


7201 


7202 








41 42 


43 44 


1631 1632 


366 


367 


368 


2540 


2541 


7203 


7204 








45 46 


47 48 


1633 1634 


369 


370 


371 


2542 


2543 


7205 7206 








49 50 51 52 


1635 1636 


372 373 374 


2544 2545 



Tabic 34: i p of the particles in MIF1739, to build C n from C n +i (cont.) 
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On 


/ T 




Off / T n 


On / T 


Off / T n 


On / T 


Off / T 


375 


376 


377 


2546 


2547 817 


729 730 


731 


3742 


3743 817 


1177 


1178 


3876 


3877 


378 


379 


380 


2548 


2549 


732 733 


734 


3744 


3745 


1179 


1180 


5270 


5271 


381 


382 


383 


2550 


2551 


735 736 


737 


3746 


3747 


1181 


1182 


5272 


5273 


384 


385 


386 


2552 


2553 


738 739 


740 


3748 


3749 


1183 


1184 


5274 


5275 


387 


388 


389 


2554 


2555 


741 742 


743 


3750 


3751 


1185 


1186 


5276 


5277 


566 


571 


586 


2556 


2557 


744 745 


746 


3752 


3753 


1187 


1188 


5278 


5279 


587 


588 


589 


2558 


2559 


747 748 


749 


3754 


3755 


1189 


1190 


5280 


5281 


590 


591 


592 


2560 


2561 


750 751 


752 


3756 


3757 


1191 


1192 


5282 


5283 


593 


594 


595 


2562 


2563 


753 754 


755 


3758 


3759 


1193 


1208 


5284 


5285 


596 


597 


598 


2564 


2565 


756 757 


758 


3760 


3761 


1209 


1210 


5286 


5287 


599 


600 


601 


2566 


2567 


759 760 


761 


3762 


3763 


1211 


1212 


5288 


5289 


602 


603 


604 


2568 


2569 


1043 


1045 


3764 


3765 


1213 


1214 


5290 


5291 


605 


606 


607 


2570 


2571 


1049 


1051 


3766 


3767 


1215 


1216 


5292 


5293 


608 


609 


610 


2572 


2573 


1068 


1069 


3768 


3769 


1217 


1219 


5294 


5295 


611 


612 


613 


2574 


2575 


1070 


1071 


3770 


3771 


1220 


1221 


5296 


5297 


614 


615 


616 


2576 


2577 


1072 


1073 


3772 


3773 


1222 


1238 


5298 


5299 


617 


618 


619 


2578 


2579 


1074 


1075 


3774 


3775 


1239 


1240 


5300 


5301 


620 


621 


622 


2580 


2581 


1076 


1077 


3776 


3777 


1241 


1243 


5302 


5303 


623 


624 


625 


2582 


2583 


1078 


1081 


3778 


3779 


1244 


1245 


5304 


5305 


626 


627 


628 


2584 


2585 


1082 


1083 


3780 


3781 


1246 


1247 


5306 


5307 


629 


630 


631 


2586 


2587 


1084 


1087 


3782 


3783 


1248 


1249 


5308 


5309 


632 


633 


634 


2588 


2589 


1088 


1089 


3784 


3785 


1250 


1251 


5310 


5311 


635 


636 


637 


2590 


2591 


1090 


1091 


3786 


3787 


1252 


1264 


5312 


5313 


638 


639 


640 


2592 


2593 


1092 


1093 


3788 


3789 


1265 


1266 


5314 


5315 


641 


642 


643 


2594 


2595 


1094 


1095 


3790 


3791 


1267 


1268 


5316 


5317 


644 


645 


646 


2596 


2597 


1096 


1097 


3792 


3793 


1269 


1270 


5318 


5319 


647 


648 


649 


2598 


2599 


1098 


1099 


3794 


3795 


1271 


1272 


5320 


5321 


650 


651 


652 


2600 


2601 


1100 


1101 


3796 


3797 


1273 


1274 


5322 


5323 


653 


654 


655 


2602 


2603 


1102 


1103 


3798 


3799 


1275 


1276 


5324 


5325 


656 


657 


658 


2604 


2605 


1104 


1105 


3800 


3801 


1286 


1287 


5326 


5327 


659 


660 


661 


2606 


2607 


1106 


1107 


3802 


3803 


1288 


1289 


5328 


5329 


662 


663 


664 


2608 


2609 


1111 


1112 


3804 


3805 


1290 


1291 


5330 


5331 


665 


666 


667 


2610 


2611 


1113 


1117 


3806 


3807 


1292 


1293 


5332 


5333 


668 


669 


670 


2613 


2614 


1118 


1119 


3808 


3809 


1294 


1295 


5334 


5335 


671 


672 


673 


2615 


2616 


1120 


1121 


3810 


3811 


1303 


1304 


5336 


5337 


674 


675 


676 


2617 


2619 


1122 


1123 


3812 


3813 


1305 


1306 


5338 


5339 


677 


678 


679 


2620 


2621 


1124 


1125 


3815 


3816 


1307 


1308 


5340 


5341 


680 


681 


682 


2622 


2623 


1126 


1127 


3817 


3818 


1309 


1315 


5342 


5343 


683 


684 


685 


2625 


2626 


1128 


1129 


3819 


3821 


1316 1317 / 


5344 


5345 


686 


687 


688 


2627 


2628 


1130 


1131 


3822 


3823 


543 




5347 


5348 


689 


690 


691 


2629 


2631 


1132 


1133 


3824 


3825 






5349 


5350 


692 


693 


694 


2632 


2633 


1134 


1135 


3827 


3828 






5351 


5353 


695 


697 


698 


2634 


2635 


1136 


1141 


3829 


3830 






5354 


5355 


699 


700 


701 


2636 


2637 


1142 


1147 


3831 


3833 






5356 


5357 


702 


703 


704 


2638 


2639 


1148 


1149 


3834 


3835 






5359 


5360 


705 


706 


707 


2640 


2641 


1150 


1151 


3836 


3837 






5361 


5362 


708 


709 


710 


2665 


2666 


1152 


1153 


3838 


3839 






5363 


5365 


711 


712 


713 


2667 


2668 


1154 


1155 


3840 


3841 






5366 


5367 


714 


715 


716 


2669 


2671 


1156 


1157 


3842 


3843 






5368 


5369 


717 


718 


719 


2672 


2673 


1158 


1159 


3867 


3868 






5370 


5371 


720 


721 


722 


2674 


2675 


1160 


1161 


3869 


3870 






5372 


5373 


723 


724 


725 


3738 


3739 


1162 


1163 


3871 


3873 






5374 


5375 


726 


727 728 


3740 3741 


1164 1165 


3874 3875 






5399 5400 



Table 35: i p of the particles in MIF1739, to build C n from C n +i (cont.) 



48 



On / T 



817 



Off / T n 


On / T 


Off / T 


n 


On / T 


Off / T 




5401 


5402 816 


962 


1624 


8 9 


10 11 12 816 


1749 


1753 


354 


355 


or/; 

ooo 


5403 


5405 


1625 


1626 


13 30 31 


32 


1754 


1755 


357 


358 


orn 

ot>y 


5406 


5407 


1627 


1628 


33 34 35 36 


2536 


2537 


360 


361 


OCO 

502 


5408 


5409 


1629 


1630 


37 38 39 40 


2538 


2539 


363 


364 


OOO 


7173 


7174 


1631 


1632 


41 42 43 44 


2540 


2541 


366 


367 


368 


7175 


7176 


1633 


1634 


45 46 47 48 


2542 


2543 


369 


370 


071 

o /I 


7177 


7178 


1635 


1636 


49 50 51 


52 


2544 


2545 


372 


373 


0/4 


7179 


7180 


1637 


1638 


53 54 55 107 


2546 


2547 


375 


376 


977 

51 1 


7181 


7182 


1639 


1640 


108 


109 


110 


2548 


2549 


378 


379 


ooU 


7183 


7184 


1641 


1642 


111 


112 


113 


2550 


2551 


381 


382 


ooo 
ooo 


7185 


7186 


1643 


1644 


114 


115 


116 


2552 


2553 


384 


385 


OQC 
OOO 


7187 


7188 


1645 


1646 


117 


118 


119 


2554 


2555 


387 


388 


ooy 


7189 


7190 


1647 


1648 


120 


121 


122 


2556 


2557 


561 


566 


KOI 

ool 


7191 


7192 


1649 


1650 


123 


124 


125 


2558 


2559 


586 


587 


roo 
000 


7193 


7194 


1651 


1652 


126 


127 


128 


2560 


2561 


589 


590 


KOI 

o»i 


7195 


7196 


1653 


1654 


129 


130 


131 


2562 


2563 


592 


593 


0»4 


7197 


7198 


1655 


1656 


132 


133 


134 


2564 


2565 


595 


596 


rn7 

oy / 


7199 


7200 


1657 


1658 


135 


136 


137 


2566 


2567 


598 


599 


ouu 


7201 


7202 


1659 


1660 


138 


139 


140 


2568 


2569 


601 


602 


oUo 


7203 


7204 


1661 


1662 


141 


142 


143 


2570 


2571 


604 


605 


cnc 
OUO 


7205 


7206 


1663 


1664 


144 


145 


146 


2572 


2573 


607 


608 


ouy 


7207 


7208 


1665 


1666 


147 


148 


149 


2574 


2575 


610 


611 


CIO 

012 


7209 


7210 


1667 


1668 


150 


151 


152 


2576 


2577 


613 


614 


oio 


7211 


7212 


1669 


1670 


153 


154 


155 


2578 


2579 


616 


617 


Olo 


7213 


7214 


1671 


1672 


156 


157 


158 


2580 


2581 


619 


620 


coi 
021 


7215 


7216 


1673 


1674 


159 


160 


161 


2582 


2583 


622 


623 


CO/1 

0Z4 


7217 


7218 


1675 


1676 


162 


163 


164 


2584 


2585 


625 


626 


CO*7 

02 / 


7219 


7220 


1677 


1678 


165 


166 


167 


2586 


2587 


628 


629 


con 
ooU 


7221 


7222 


1679 


1680 


279 


280 


281 


2588 


2589 


631 


632 


coo 
Ooo 


7223 


7224 


1681 


1682 


282 


283 


284 


2590 


2591 


634 


635 


coc 
OoO 


7225 


7226 


1683 


1684 


285 


286 


287 


2592 


2593 


637 


638 


con 

ooy 


7227 


7229 


1685 


1686 


288 


289 


290 


2594 


2595 


640 


641 


C A O 

04z 


7230 


7231 


1687 


1688 


291 


292 


293 


2596 


2597 


643 


644 


C A K 

040 


7232 


7234 


1689 


1690 


294 


295 


296 


2598 


2599 


646 


647 


C A O 

040 


7235 


7236 


1691 


1692 


297 


298 


299 


2600 


2601 


649 


650 


CK1 

Ool 


7237 


7239 


1693 


1694 


300 


301 


302 


2602 


2603 


652 


653 


C K A 

004 


7240 


7241 


1695 


1696 


303 


304 


305 


2604 


2605 


655 


656 


C C7 
00/ 


7242 


7243 


1697 


1698 


306 


307 


308 


2606 


2607 


658 


659 


ccn 
OOU 


7244 


7245 


1699 


1701 


309 


310 


311 


2608 


2609 


661 


662 


ceo 
OOo 


7246 


7247 


1702 


1703 


312 


313 


314 


2610 


2611 


664 


665 


ccc 
000 


7249 


7250 


1704 


1705 


315 


316 


317 


2613 


2614 


667 


668 


ccn 

ooy 


7251 


7252 


1707 


1708 


318 


319 


320 


2615 


2616 


670 


671 


C70 

Oil 


7256 


7257 


1709 


1710 


321 


322 


323 


2617 


2619 


673 


674 


0/0 


7258 


7262 


1711 


1713 


324 


325 


326 


2620 


2621 


676 


677 


0/0 


7263 


7264 


1714 


1715 


327 


328 


329 


2622 


2623 


679 


680 


CQ 1 

Ool 


7268 


7269 


1716 


1717 


330 


331 


332 


2625 


2626 


682 


683 


CO A 

004 


7270 


7271 


1718 


1719 


333 


334 


335 


2627 


2628 


685 


686 


687 


7273 


7274 


1720 


1721 


336 


337 


338 


2629 


2630 


688 


689 


690 


7275 


7276 


1722 


1723 


339 


340 


341 


2631 


2632 


691 


692 


693 


7277 


7302 


1725 


1726 


342 


343 


344 


2633 


2634 


694 


695 


697 


7303 


7304 


1727 


1728 


345 


346 


347 


2635 


2637 


698 


699 


700 


7308 


7309 


1729 


1746 


348 


349 


350 


2638 


2639 


701 


702 


703 


7310 7311 / 


1747 1748 


351 352 353 


2640 2641 


704 705 706 


544 

























Table 36: i p of the particles in MIF1739, to build C n from C n +i (cont.) 
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On / T 


Off / T n 


On / T 


Off / T n 


On / T Off / T 


2658 


2659 


707 708 


709 816 


3837 


3839 


1149 


1150 816 


5363 


5364 


2660 


2661 


710 711 


712 


3840 


3841 


1151 


1152 


5365 


5366 


2662 


2664 


713 714 


715 


3842 


3843 


1153 


1154 


5367 


5368 


2665 


2666 


716 717 


718 


3860 


3861 


1155 


1156 


5369 


5371 


2667 


2668 


719 720 


721 


3862 


3863 


1157 


1158 


5372 


5373 


3738 


3739 


722 723 


724 


3864 


3866 


1159 


1160 


5374 


5375 


3740 


3741 


725 726 


727 


3867 


3868 


1161 


1162 


5392 


5393 


3742 


3743 


728 729 


730 


3869 


3870 


1163 


1164 


5394 


5395 


3744 


3745 


731 732 


733 


5270 


5271 


1165 


1177 


5396 


5398 


3746 


3747 


734 735 


736 


5272 


5273 


1178 


1179 


5399 


5400 


3748 


3749 


737 738 


739 


5274 


5275 


1180 


1181 


5401 


5402 


3750 


3751 


740 741 


742 


5276 


5277 


1182 


1183 


7172 


7173 


3752 


3753 


743 744 


745 


5278 


5279 


1184 


1185 


7174 


7175 


3754 


3755 


746 747 


748 


5280 


5281 


1186 


1187 


7176 


7177 


3756 


3757 


749 750 


751 


5282 


5283 


1188 


1189 


7178 


7179 


3758 


3759 


752 753 


754 


5284 


5285 


1190 


1191 


7180 


7181 


3760 


3761 


755 756 


757 


5286 


5287 


1192 


1193 


7182 


7183 


3762 


3763 


758 759 


760 


5288 


5289 


1208 


1209 


7184 


7185 


3764 


3765 


761 


1039 


5290 


5291 


1210 


1211 


7186 


7187 


3766 


3767 


1043 


1045 


5292 


5293 


1212 


1213 


7188 


7189 


3768 


3769 


1061 


1063 


5294 


5295 


1214 


1215 


7190 


7191 


3770 


3771 


1067 


1068 


5296 


5297 


1216 


1217 


7192 


7193 


3772 


3773 


1069 


1070 


5298 


5299 


1219 


1220 


7194 


7195 


3774 


3775 


1071 


1072 


5300 


5301 


1221 


1222 


7196 


7197 


3776 


3777 


1073 


1074 


5302 


5303 


1238 


1239 


7198 


7199 


3778 


3779 


1075 


1076 


5304 


5305 


1240 


1241 


7200 


7201 


3780 


3781 


1077 


1078 


5306 


5307 


1243 


1244 


7202 


7203 


3782 


3783 


1081 


1082 


5308 


5309 


1245 


1246 


7204 


7205 


3784 


3785 


1083 


1084 


5310 


5311 


1247 


1248 


7206 


7207 


3786 


3787 


1087 


1088 


5312 


5313 


1249 


1250 


7208 


7209 


3788 


3789 


1089 


1090 


5314 


5315 


1251 


1252 


7210 


7211 


3790 


3791 


1091 


1092 


5316 


5317 


1264 


1265 


7212 


7213 


3792 


3793 


1093 


1094 


5318 


5319 


1266 


1267 


7214 


7215 


3794 


3795 


1095 


1096 


5320 


5321 


1268 


1269 


7216 


7217 


3796 


3797 


1097 


1098 


5322 


5323 


1270 


1271 


7218 


7219 


3798 


3799 


1099 


1100 


5324 


5325 


1272 


1273 


7220 


7221 


3800 


3801 


1101 


1102 


5326 


5327 


1274 


1275 


7222 


7224 


3802 


3803 


1103 


1104 


5328 


5329 


1276 


1286 


7225 


7226 


3804 


3805 


1105 


1106 


5330 


5331 


1287 


1288 


7227 


7229 


3806 


3807 


1107 


1111 


5332 


5333 


1289 


1290 


7230 


7231 


3808 


3809 


1112 


1113 


5334 


5335 


1291 


1292 


7232 


7234 


3810 


3811 


1117 


1118 


5336 


5337 


1293 


1294 


7235 


7236 


3812 


3813 


1119 


1120 


5338 


5339 


1295 


1303 


7237 


7238 


3815 


3816 


1121 


1122 


5340 


5341 


1304 


1305 


7239 


7240 


3817 


3818 


1123 


1124 


5342 


5343 


1306 


1307 


7241 


7242 


3819 


3821 


1125 


1126 


5344 


5345 


1308 


1309 


7243 


7244 


3822 


3823 


1127 


1128 


5347 


5348 


1315 


1316 


7245 


7246 


3824 


3825 


1129 


1130 


5349 


5350 


1317 / 546 


7247 


7250 


3827 


3828 


1131 


1132 


5351 


5353 






7251 


7252 


3829 


3830 


1133 


1134 


5354 


5355 






7256 


7257 


3831 


3832 


1135 


1136 


5356 


5357 






7258 


7262 


3833 


3834 


1141 


1142 


5359 


5360 






7263 


7264 


3835 3836 


1147 1148 


5361 5362 






7265 7267 



Table 37: i p of the particles in MIF1739, to build C n from C n +i (cont.) 



■50 



On / T 




Off / T n 


On 


/ T 




Off / T n 


On 


/ T 


Off / T 


7268 


7269 




814 


315 


316 


317 


1704 


1705 814 


667 


668 


669 


2613 


2614 


7270 


7271 






318 


319 


320 


1707 


1708 


670 


671 


672 


2615 


2616 


7273 


7274 






321 


322 


323 


1709 


1710 


673 


674 


675 


2617 


2619 


7275 


7276 






324 


325 


326 


1711 


1713 


676 


677 


678 


2620 


2621 


7295 


7296 






327 


328 


329 


1714 


1715 


679 


680 


681 


2622 


2623 


7297 


7301 






330 


331 


332 


1716 


1717 


682 


683 


684 


2625 


2626 


7302 


7303 






333 


334 


335 


1718 


1719 


685 


686 


687 


2627 


2628 


7304 / 5 


45 






336 


337 


338 


1720 


1721 


688 


689 


690 


2629 


2630 


581 


1061 


571 


1049 


339 


340 


341 


1722 


1723 


691 


692 


693 


2631 


2632 


1063 


1756 


1051 


1746 


342 


343 


344 


1725 


1726 


694 


695 


696 


2633 


2634 


7233 


7259 


7172 


7243 


345 


346 


347 


1727 


1728 


697 


698 


699 


2635 


2637 


7261 7294 / 


7271 


7273 


348 


349 


350 


1729 


1747 


700 


701 


702 


2638 


2639 


8 




7304 / 9 


351 


352 


353 


1748 


1749 


703 


704 


705 


2640 


2641 


8 9 10 11 12 


962 


1624 


354 


355 


356 


1753 


1754 


706 


707 


708 


2658 


2659 


13 30 31 32 




1 (S9(S 


357 


358 


359 


1755 


1756 


709 


710 


711 


2660 


2661 


33 34 35 36 




1 (S98 


360 


361 


362 


2536 


2537 


712 


713 


714 


2662 


2664 


37 38 39 40 


1629 


1630 


363 


364 


365 


2538 


2539 


715 


716 


717 


2665 


2666 


41 42 43 44 


1 fi^l 

1UO -L 




366 


367 


368 


2540 


2541 


718 


719 


720 


2667 


2668 


45 46 47 48 




1 R^A 


369 


370 


371 


2542 


2543 


721 


722 


723 


3738 


3739 


49 50 51 52 


1635 


1636 


372 


373 


374 


2544 


2545 


724 


725 


726 


3740 


3741 


53 54 55 107 






375 


376 


377 


2546 


2547 


727 


728 


729 


3742 


3743 


108 109 


110 




1 (S40 


378 


379 


380 


2548 


2549 


730 


731 


732 


3744 


3745 


111 112 


113 


1641 


1642 


381 


382 


383 


2550 


2551 


733 


734 


735 


3746 


3747 


114 115 


116 


1 R4H 


1644 


384 


385 


386 


2552 


2553 


736 


737 


738 


3748 


3749 


117 118 


119 


1645 


1646 


387 


388 


389 


2554 


2555 


739 


740 


741 


3750 


3751 


120 121 


122 


1647 


1648 


561 


566 


571 


2556 


2557 


742 


743 


744 


3752 


3753 


123 124 


125 


1 R4Q 




586 


587 


588 


2558 


2559 


745 


746 


747 


3754 


3755 


126 127 


128 


1651 


1652 


589 


590 


591 


2560 


2561 


748 


749 


750 


3756 


3757 


129 130 


131 


1653 


1654 


592 


593 


594 


2562 


2563 


751 


752 


753 


3758 


3759 


132 133 


134 






595 


596 


597 


2564 


2565 


754 


755 


756 


3760 


3761 


135 136 


137 


1657 


1658 


598 


599 


600 


2566 


2567 


757 


758 


759 


3762 


3763 


138 139 


140 


1659 


1660 


601 


602 


603 


2568 


2569 


760 




1039 


3764 


3765 


141 142 


143 


1661 


1662 


604 


605 


606 


2570 


2571 


1043 




1045 


3766 


3767 


144 145 


146 


1663 


1664 


607 


608 


609 


2572 


2573 


1049 




1051 


3768 


3769 


147 148 


149 


1665 


1666 


610 


611 


612 


2574 


2575 


1067 


1068 


3770 


3771 


150 151 


152 


1667 


1668 


613 


614 


615 


2576 


2577 


1069 




1070 


3772 


3773 


153 154 


155 


1669 


1670 


616 


617 


618 


2578 


2579 


1071 




1072 


3774 


3775 


156 157 


158 


1671 


1672 


619 


620 


621 


2580 


2581 


1073 




1074 


3776 


3777 


159 160 


161 


1673 


1674 


622 


623 


624 


2582 


2583 


1075 




1076 


3778 


3779 


162 163 


164 


1675 


1676 


625 


626 


627 


2584 


2585 


1077 


1078 


3780 


3781 


165 166 


167 


1677 


1678 


628 


629 


630 


2586 


2587 


1079 




1080 


3782 


3783 


279 280 


281 


1679 


1680 


631 


632 


633 


2588 


2589 


1081 




1082 


3784 


3785 


282 283 


284 


1681 


1682 


634 


635 


636 


2590 


2591 


1083 




1084 


3786 


3787 


285 286 


287 


1683 


1684 


637 


638 


639 


2592 


2593 


1085 




1086 


3788 


3789 


288 289 


290 


1685 


1686 


640 


641 


642 


2594 


2595 


1087 


1088 


3790 


3791 


291 292 


293 


1687 


1688 


643 


644 


645 


2596 


2597 


1089 




1090 


3792 


3793 


294 295 


296 


1689 


1690 


646 


647 


648 


2598 


2599 


1091 




1092 


3794 


3795 


297 298 


299 


1691 


1692 


649 


650 


651 


2600 


2601 


1093 




1094 


3796 


3797 


300 301 


302 


1693 


1694 


652 


653 


654 


2602 


2603 


1095 




1096 


3798 


3799 


303 304 


305 


1695 


1696 


655 


656 


657 


2604 


2605 


1097 


1098 


3800 


3801 


306 307 


308 


1697 


1698 


658 


659 


660 


2606 


2607 


1099 




1100 


3802 


3803 


309 310 


311 


1699 


1701 


661 


662 


663 


2608 


2609 


1101 




1102 


3804 


3805 


312 313 314 


1702 1703 


664 665 666 


2610 2611 


1103 1104 


3806 3807 



Table 38: i p of the particles in MIF1739, to build C n from C n +i (cont.) 



■51 



On / T 


Off / T 


n 


On / T 


Off / T 


n 


On / T 


Off / T 


1105 


1106 


3808 


3809 


814 


1221 1222 


5334 


5335 


814 




7233 7234 


1107 


1108 


3810 


3811 




1223 1249 


5336 


5337 






7235 7236 


1109 


1110 


3812 


3813 




1250 1251 


5338 


5339 






7237 7238 


1111 


1112 


3815 


3816 




1252 1274 


5340 


5341 






7239 7240 


1113 


1114 


3817 


3818 




1275 1276 


5342 


5343 






7241 7242 


1115 


1116 


3819 


3821 




1294 1295 / 


5344 


5345 






7244 7245 


1117 


1118 


3822 


3823 




543 


5347 


5348 






7246 7247 


1119 


1120 


3824 


3825 






5349 


5350 






7250 7251 


1121 


1122 


3827 


3828 






5351 


5353 






7252 7256 


1123 


1124 


3829 


3830 






5354 


5355 






7257 7258 


1125 


1126 


3831 


3832 






5356 


5357 






7259 7261 


1127 


1128 


3833 


3834 






5359 


5360 






7262 7263 


1129 


1130 


3835 


3836 






5361 


5362 






7264 7265 


1131 


1132 


3837 


3839 






5363 


5364 






7267 7268 


1133 


1134 


3840 


3841 






5365 


5366 






7269 7270 


1135 


1136 


3842 


3843 






5367 


5368 






7274 7275 


1137 


1138 


3860 


3861 






5369 


5371 






7276 7294 


1139 


1140 


3862 


3863 






5372 


5373 






7295 7296 


1141 


1142 


3864 


3866 






5374 


5375 






7297 7301 


1143 


1144 


3867 


3868 






5392 


5393 






7302 7303 / 


1145 


1146 


3869 


3870 






5394 


5395 






544 


1147 


1148 


5270 


5271 






5396 


5398 


813 


761 962 / 2 


1194 1195 


1149 


1150 


5272 


5273 






5399 


5400 






1223 / 3 


1151 


1152 


5274 


5275 






5401 


5402 


812 


/o 


962 / 1 


1153 


1154 


5276 


5277 






7173 


7174 


811 


/o 


761 / 1 


1155 


1156 


5278 


5279 






7175 


7176 


810 


761 962 1038 


1220 1221 


1157 


1158 


5280 


5281 






7177 


7178 




1044 1050 


1222 1249 


1159 


1160 


5282 


5283 






7179 


7180 




1056 1062 


1250 1251 


1161 


1162 


5284 


5285 






7181 


7182 




1194 1195 


1252 1274 


1163 


1164 


5286 


5287 






7183 


7184 




1212 1213 / 


1275 1276 


1165 


1166 


5288 


5289 






7185 


7186 




11 


1294 1295 / 


1167 


1168 


5290 


5291 






7187 


7188 






12 


1169 


1170 


5292 


5293 






7189 


7190 


809 


/o 


761 / 1 


1171 


1172 


5294 


5295 






7191 


7192 


808 


761 / 1 


1212 1213 / 


1173 


1174 


5296 


5297 






7193 


7194 






2 


1175 


1176 


5298 


5299 






7195 


7196 


807 


/o 


761 / 1 


1177 


1178 


5300 


5301 






7197 


7198 


806 


761 / 1 


1194 1195 / 


1179 


1180 


5302 


5303 






7199 


7200 






2 


1181 


1182 


5304 


5305 






7201 


7202 


805 


/o 


761 / 1 


1183 


1184 


5306 


5307 






7203 


7204 


804 


/o 


1044 / 1 


1185 


1186 


5308 


5309 






7205 


7206 


803 


/o 


1050 / 1 


1187 


1190 


5310 


5311 






7207 


7208 


802 


/o 


1056 / 1 


1191 


1192 


5312 


5313 






7209 


7210 


801 


/o 


1038 / 1 


1193 


1194 


5314 


5315 






7211 


7212 


800 


/o 


1062 / 1 


1195 


1196 


5316 


5317 






7213 


7214 


799 


/o 


962 / 1 


1197 


1198 


5318 


5319 






7215 


7216 


798 


/o 


1211 / 1 


1199 


1202 


5320 


5321 






7217 


7218 


797 


/o 


1182 / 1 


1203 


1204 


5322 


5323 






7219 


7220 


796 


1182 / 1 


706 1214 / 2 


1205 


1208 


5324 


5325 






7221 


7222 


795 


706 1214 / 2 


1208 1209 


1209 


1210 


5326 


5327 






7224 


7225 






1210 / 3 


1211 


1214 


5328 


5329 






7226 


7227 


794 


1209 1210 


1176 1177 


1215 


1216 


5330 


5331 






7229 


7230 




1211 / 3 


1178 1205 / 


1217 1220 


5332 5333 






7231 7232 






4 



Table 39: i p of the particles in MIF1739, to build C n from C n +i (cont.) 



■52 



n 


On / T 


OfF / T n 


On / T 


Off / T 


n 


On / T 


Off / T 




/yo 


/ n 


7ni / i tc?c: 
/Ul / 1 /oo 






696 / 1 


762 


1713 


1714 


327 


328 


oon 

ozy 


7Q9 


/ u 


1 909 / 1 7fi4 

1ZUZ / 1 / u^ 


696 


1172 


691 


1164 


1715 


1716 


330 


331 


^^9 
ooz 


7Q1 

/ yi 


701 / 1 


1 90^ 1 904 / 

IZUO / 


1202 


1203 


1165 1166 


1717 


1719 


333 


334 


ooo 






o 
z 


1204 / 5 


1193 1196 / 


1720 


1721 


336 


337 


ooo 
OOO 


7Q0 
f yu 


/ u 


701 / 1 

i Ul / 1 






6 






1722 


1723 


339 


340 


°,41 

04:1 




i ono i onQ 
121)2 IzUo 


1 1 OO 1 OHO TCQ 

lloz izuy /Do 


691 


1164 


1170 1171 


1725 


1726 


342 


343 


Q A A 

o44 




1 904 / ^ 

1ZU4: / O 


1910 1911 / 

1Z 1U 1Z11 / 


1165 


1166 


1172 1199 


1727 


1728 


345 


346 


^47 

04: / 






A 

4 


1193 1196 / 


1202 1203 


1729 


2536 


348 


349 


OCA 

ooU 


78.8. 
/ oo 


1 1 7« 1 1 77 
11(0 11 / / 


70fi 1 1 81 
/ UO 1100 


6 




1204 / 7 




2537 


2538 


351 


352 


ooo 




190^ / 1 

IZUO / O 


1 1 8A 1914 / 7fi9 


962 


1033 


8 9 


10 11 12 


2539 


2540 


354 


355 


OOU 






4 


1624 


1625 


13 


BO 3] 


32 


2541 


2542 


357 


358 


orn 

ooy 


TOT 
(OI 


i onn i oi n / 

izuy IzlU / 


1 1 TC? 1 1 TT 
11/0 11 / / 


1626 


1627 


33 


U 3E 


36 


2543 


2544 


360 


361 


ooz 




1 


1 OAK / O 

IzUo / O 


1628 


1629 


37 


B8 3£ 


40 


2545 


2546 


363 


364 


o/?r 

ooo 


TCC 
/ OO 


/Uo / 1 


1 ono i oi n / 
IzUy IzlU / 


1630 


1631 


41 42 4S 


44 


2547 


2548 


366 


367 


OOO 






z 


1632 


1633 


45 46 47 48 


2549 


2550 


369 


370 


QT1 
O / 1 


TO K 

/oo 


/ n 


/Uo / 1 


1634 


1635 


49 


30 5] 


52 


2551 


2552 


372 


373 


o/4 


7R4 


701 70fi Qfi9 


10Q1 10Q9 
iuyi iuyz 


1636 


1637 


53 54 55 107 


2553 


2554 


375 


376 


^77 
o / / 




10/14 10^0 


1 1 90 1191 

1 1ZU 1 1Z1 


1638 


1639 


108 


109 


110 


2555 


2556 


378 


379 


^80 

OOU 




1 1 7fi 1 1 77 

1HU ill 1 


1199 1 1 4Q 
iizz ii^y 


1640 


1641 


111 


112 


113 


2557 


2558 


381 


382 


ooo 




1 1 SQ 1 1 SzL 


1 1 ^0 11^1 

llOU llOl 


1642 


1643 


114 


115 


116 


2559 


2560 


384 


385 


OOU 




i once i oi /i / 
IzUo lzl4 / 


1 1 co 11 TO 

iioz ii/y 


1644 


1645 


117 


118 


119 


2561 


2562 


387 


388 


QQO 

ooy 




1 1 


1 1 SO 1 1 81 / 

llOU llOl / 


1646 


1647 


120 


121 


122 


2563 


2564 


561 


566 


^71 

O / 1 






1 9 

1Z 


1648 


1649 


123 


124 


125 


2565 


2566 


581 


586 


oo / 


1 Oo 


/ 


10/1/1 / I 
1U Z ±'1 / 1 


1650 


1651 


126 


127 


128 


2567 


2568 


588 


589 


^QO 
oyu 


780 
/ oz 


/ 


1 0^0 / 1 
1U0U / 1 


1652 


1653 


129 


130 


131 


2569 


2570 


591 


592 


oyo 


TOI 

/ ol 


/ o 

/ u 


yOz / 1 


1654 


1655 


132 


133 


134 


2571 


2572 


594 


595 


oyo 


78f) 


QR9 i n^n / 9 


10^^ lOfSI 

1UOO 1UU1 


1656 


1657 


135 


136 


137 


2573 


2574 


597 


598 


p>QQ 

oyy 






i nc?o / o 
lUoo / o 


1658 


1659 


138 


139 


140 


2575 


2576 


600 


601 


c;no 
oUz 


tto 


/ n 

/ o 


1 nttn / i 
lUoU / 1 


1660 


1661 


141 


142 


143 


2577 


2578 


603 


604 


oUo 


778. 

I l o 


/ 


QR9 / 1 
yoz / i 


1662 


1663 


144 


145 


146 


2579 


2580 


606 


607 


uuo 


TTT 
/ / / 


/ o 


TnC / 1 

/Uo / 1 


1664 


1665 


147 


148 


149 


2581 


2582 


609 


610 


a 1 1 
Oil 


ttc; 
( /0 


7Ac; nCO / O 

/Uo ybz / ^ 


i i oo IIO/I 

l!ov> llo4 


1666 


1667 


150 


151 


152 


2583 


2584 


612 


613 


£1 A 
014 






1914 / 1 


1668 


1669 


153 


154 


155 


2585 


2586 


615 


616 


(SI 7 

Ul / 


TTK 


1 1 OO IIO/I 

lloo llo4 


r\(?o i i 7c 
ybz 11/0 


1670 


1671 


156 


157 


158 


2587 


2588 


618 


619 


con 
OzU 




1 OI A 1 Q 

L2l4l 1 o 


i i tt i one: / 
11 / / IzUO / 


1672 


1673 


159 


160 


161 


2589 


2590 


621 


622 


OZO 






A 


1674 


1675 


162 


163 


164 


2591 


2592 


624 


625 


uzu 


77/1 

/ /4 


i i tc 1 1 TT 
11/0 11 / / 


7H(? 1 1 OO 

/Uo lloo 


1676 


1677 


165 


166 


167 


2593 


2594 


627 


628 


con 

ozy 




190^ / 1 
IZUO / o 


i i 8A 1914 / 


1678 


1679 


279 


280 


281 


2595 


2596 


630 


631 


uoz 






A 


1680 


1681 


282 


283 


284 


2597 


2598 


633 


634 


uoo 


77*3 
/ / 


1 1 8*3 118/1 

llOO 1104: 


701 1 1 7« 
/ Ul 11/0 


1682 


1683 


285 


286 


287 


2599 


2600 


636 


637 


«18 

ooo 




1914 / 1 


1 1 77 1 90^ / 

11// IZUO / 


1684 


1685 


288 


289 


290 


2601 


2602 


639 


640 


(S41 

U4:l 






A 

4 


1686 


1687 


291 


292 


293 


2603 


2604 


642 


643 


a a a 
044 


779 
/ / Z 


701 70fi / 9 
/Ul (UO / Z 


1 1 81 118/1 
lloo llOl 


1688 


1689 


294 


295 


296 


2605 


2606 


645 


646 


(S47 
O^t / 






191/1 / 1 


1690 


1691 


297 


298 


299 


2607 


2608 


648 


649 


uou 


TT1 
Ml 


/ n 

/ u 


Tni / 1 

/Ul / 1 


1692 


1693 


300 


301 


302 


2609 


2610 


651 


652 


OOO 


77H 

/ /U 


/ n 


Tnt; / i 
/Uo / 1 


1694 


1695 


303 


304 


305 


2611 


2613 


654 


655 


OOO 


/ oy 


/ 

/ u 


1917 / 1 
1Z1 / / 1 


1696 


1697 


306 


307 


308 


2614 


2615 


657 


658 


659 


768 


701 / 1 


1215 1216 / 


1698 


1699 


309 


310 


311 


2616 


2617 


660 


661 


662 






2 


1701 


1702 


312 


313 


314 


2619 


2620 


663 


664 


665 


767 


/o 


701 / 1 


1703 


1704 


315 


316 


317 


2621 


2622 


666 


667 


668 


766 


1215 1216 


1172 1202 


1705 


1707 


318 


319 


320 


2623 


2625 


669 


670 


671 




1217 / 3 


1203 1204 / 


1708 


1709 


321 


322 


323 


2626 


2627 


672 


673 


674 






4 


1710 1711 


324 


325 326 


2628 2629 


675 676 677 


765 


/o 



Table 40: i p of the particles in MIF1739, to build C n from C n+1 (cont.) 



■53 



n 


On / T 


Off / T n 


On / T 


Off / T n 


On / T 


Off / T 


762 


2631 


2632 


678 


679 680 762 


3839 


3840 


1116 


1117 762 


7172 


7173 






2633 


2634 


681 


682 683 


3841 


3842 


1118 


1119 


7174 


7175 






2635 


2637 


684 


685 686 


3843 


5270 


1123 


1124 


7176 


7177 






2638 


2639 


687 


688 689 


5271 


5272 


1125 


1126 


7178 


7179 






2640 


2641 


690 


691 692 


5273 


5274 


1127 


1128 


7180 


7181 






3738 


3739 


693 


694 695 


5275 


5276 


1129 


1130 


7182 


7183 






3740 


3741 


696 


697 698 


5277 


5278 


1131 


1132 


7184 


7185 






3742 


3743 


699 


700 702 


5279 


5280 


1133 


1134 


7186 


7187 






3744 


3745 


703 


704 705 


5281 


5282 


1135 


1136 


7188 


7189 






3746 


3747 


707 


708 709 


5283 


5284 


1137 


1138 


7190 


7191 






3748 


3749 


710 


711 712 


5285 


5286 


1139 


1140 


7192 


7193 






3750 


3751 


713 


714 715 


5287 


5288 


1141 


1142 


7194 


7195 






3752 


3753 


716 


717 718 


5289 


5290 


1143 


1144 


7196 


7197 






3754 


3755 


719 


720 721 


5291 


5292 


1145 


1146 


7198 


7199 






3756 


3757 


722 


723 724 


5293 


5294 


1147 


1148 


7200 


7201 






3758 


3759 


725 


726 727 


5295 


5296 


1153 


1154 


7202 


7203 






3760 


3761 


728 


729 730 


5297 


5298 


1155 


1156 


7204 


7205 






3762 


3763 


731 


732 733 


5299 


5300 


1157 


1158 


7206 


7207 






3764 


3765 


734 


735 736 


5301 


5302 


1159 


1160 


7208 


7209 






3766 


3767 


737 


738 739 


5303 


5304 


1161 


1162 


7210 


7211 






3768 


3769 


740 


741 742 


5305 


5306 


1163 


1164 


7212 


7213 






3770 


3771 


743 


744 745 


5307 


5308 


1165 


1166 


7214 


7215 






3772 


3773 


746 


747 748 


5309 


5310 


1167 


1168 


7216 


7217 






3774 


3775 


749 


750 751 


5311 


5312 


1169 


1173 


7218 


7219 






3776 


3777 


752 


753 754 


5313 


5314 


1174 


1175 


7220 


7221 






3778 


3779 


755 


756 757 


5315 


5316 


1185 


1186 


7222 


7224 






3780 


3781 


758 


759 760 


5317 


5318 


1187 


1190 


7225 


7226 






3782 


3783 


1039 


1043 


5319 


5320 


1191 


1192 


7227 


7229 






3784 


3785 


1045 


1049 


5321 


5322 


1193 


1196 


7230 


7231 






3786 


3787 


1051 


1067 


5323 


5324 


1197 


1198 


7232 


7233 






3788 


3789 


1068 


1069 


5325 


5326 


1215 


1216 


7234 


7235 






3790 


3791 


1070 


1071 


5327 


5328 


1217 / 496 


7236 


7237 






3792 


3793 


1072 


1073 


5329 


5330 






7239 


7240 






3794 


3795 


1074 


1075 


5331 


5332 






7241 


7242 






3796 


3797 


1076 


1077 


5333 


5334 






7244 


7245 






3798 


3799 


1078 


1079 


5335 


5336 






7246 


7247 






3800 


3801 


1080 


1081 


5337 


5338 






7250 


7251 






3802 


3803 


1082 


1083 


5339 


5340 






7252 


7256 






3804 


3805 


1084 


1085 


5341 


5342 






7257 


7258 






3806 


3807 


1086 


1087 


5343 


5344 






7259 


7261 






3808 


3809 


1088 


1089 


5345 


5347 






7262 


7263 






3810 


3811 


1090 


1093 


5348 


5349 






7264 


7268 






3812 


3813 


1094 


1095 


5350 


5351 






7269 


7270 






3815 


3816 


1096 


1097 


5353 


5354 






7274 


7275 






3817 


3818 


1098 


1099 


5355 


5356 






7276 / 495 






3819 


3821 


1100 


1101 


5357 


5359 




761 


/o 




7172 / 1 




3822 


3823 


1102 


1103 


5360 


5361 




760 


/o 




7261 / 1 




3824 


3825 


1104 


1105 


5362 


5363 




759 


1 7261 / 2 


576 1055 




3827 


3828 


1106 


1107 


5365 


5366 










1057 / 3 




3829 


3830 


1108 


1109 


5367 


5368 




758 


/o 




1/1 




3831 


3833 


1110 


1111 


5369 


5371 




757 


581 1063 / 2 


7233 7259 




3834 


3835 


1112 


1113 


5372 


5373 










7261 / 3 




3836 3837 


1114 1115 


5374 5375 




756 


1/1 




581 1063 / 2 



Table 41: i p of the particles in MIF1739, to build C n from C n +i (cont.) 



54 



On / T 


Off / T n 


On 


/ T 




Off / T n 


On 


/ T 


Off / T 


/o 


1/1 


753 


348 


349 


350 


1728 


1729 753 


698 


699 


700 


3741 


3742 


/o 


1048 / 1 


351 


352 


353 


2536 


2537 


701 


702 


703 


3743 


3744 


8 9 10 11 12 


1018 


1046 


354 


355 


356 


2538 


2539 


704 


705 


706 


3745 


3746 


13 30 31 32 


1047 


1624 


357 


358 


359 


2540 


2541 


707 


708 


709 


3747 


3748 


33 34 35 36 


1625 


1626 


360 


361 


362 


2542 


2543 


710 


711 


712 


3749 


3750 


37 38 39 40 


1627 


1628 


363 


364 


365 


2544 


2545 


713 


714 


715 


3751 


3752 


41 42 43 44 


1629 


1630 


366 


367 


368 


2546 


2547 


716 


717 


718 


3753 


3754 


45 46 47 48 


1631 


1632 


369 


370 


371 


2548 


2549 


719 


720 


721 


3755 


3756 


49 50 51 52 


1633 


1634 


372 


373 


374 


2550 


2551 


722 


723 


724 


3757 


3758 


53 54 55 107 


1635 


1636 


375 


376 


377 


2552 


2553 


725 


726 


727 


3759 


3760 


108 109 110 


1637 


1638 


378 


379 


380 


2554 


2555 


728 


729 


730 


3761 


3762 


111 112 113 


1639 


1640 


381 


382 


383 


2556 


2557 


731 


732 


733 


3763 


3764 


114 115 116 


1641 


1642 


384 


385 


386 


2558 


2559 


734 


735 


736 


3765 


3766 


117 118 119 


1643 


1644 


387 


388 


389 


2560 


2561 


737 


738 


739 


3767 


3768 


120 121 122 


1645 


1646 


561 


566 


571 


2562 


2563 


740 


741 


742 


3769 


3770 


123 124 125 


1647 


1648 


576 


581 


586 


2564 


2565 


743 


744 


745 


3771 


3772 


126 127 128 


1649 


1650 


587 


588 


589 


2566 


2567 


746 


747 


748 


3773 


3774 


129 130 131 


1651 


1652 


590 


591 


592 


2568 


2569 


749 


750 


751 


3775 


3776 


132 133 134 


1653 


1654 


593 


594 


595 


2570 


2571 


752 


753 


754 


3777 


3778 


135 136 137 


1655 


1656 


596 


597 


598 


2572 


2573 


755 


756 


757 


3779 


3780 


138 139 140 


1657 


1658 


599 


600 


601 


2574 


2575 


758 


759 


760 


3781 


3782 


141 142 143 


1659 


1660 


602 


603 


604 


2576 


2577 


761 




1038 


3783 


3784 


144 145 146 


1661 


1662 


605 


606 


607 


2578 


2579 


1039 




1051 


3785 


3786 


147 148 149 


1663 


1664 


608 


609 


610 


2580 


2581 


1055 




1056 


3787 


3788 


150 151 152 


1665 


1666 


611 


612 


613 


2582 


2583 


1057 




1061 


3789 


3790 


153 154 155 


1667 


1668 


614 


615 


616 


2584 


2585 


1062 




1063 


3791 


3792 


156 157 158 


1669 


1670 


617 


618 


619 


2586 


2587 


1067 




1068 


3793 


3794 


159 160 161 


1671 


1672 


620 


621 


622 


2588 


2589 


1069 




1070 


3795 


3796 


162 163 164 


1673 


1674 


623 


624 


625 


2590 


2591 


1071 




1072 


3797 


3798 


165 166 167 


1675 


1676 


626 


627 


628 


2592 


2593 


1081 




1082 


3799 


3800 


279 280 281 


1677 


1678 


629 


630 


631 


2594 


2595 


1083 




1084 


3801 


3802 


282 283 284 


1679 


1680 


632 


633 


634 


2596 


2597 


1085 




1086 


3803 


3804 


285 286 287 


1681 


1682 


635 


636 


637 


2598 


2599 


1087 




1088 


3805 


3806 


288 289 290 


1683 


1684 


638 


639 


640 


2600 


2601 


1089 




1090 


3807 


3808 


291 292 293 


1685 


1686 


641 


642 


643 


2602 


2603 


1091 




1092 


3809 


3810 


294 295 296 


1687 


1688 


644 


645 


646 


2604 


2605 


1093 




1094 


3811 


3812 


297 298 299 


1689 


1690 


647 


648 


649 


2606 


2607 


1095 




1096 


3813 


3815 


300 301 302 


1691 


1692 


650 


651 


652 


2608 


2609 


1097 




1098 


3816 


3817 


303 304 305 


1693 


1694 


653 


654 


655 


2610 


2611 


1099 




1100 


3818 


3819 


306 307 308 


1695 


1696 


656 


657 


658 


2613 


2614 


1101 




1111 


3821 


3822 


309 310 311 


1697 


1698 


659 


660 


661 


2615 


2616 


1112 




1113 


3823 


3824 


312 313 314 


1699 


1701 


662 


663 


664 


2617 


2619 


1114 




1115 


3825 


3827 


315 316 317 


1702 


1703 


665 


666 


667 


2620 


2621 


1116 




1117 


3828 


3829 


318 319 320 


1704 


1705 


668 


669 


670 


2622 


2623 


1118 




1119 


3830 


3831 


321 322 323 


1707 


1708 


671 


672 


673 


2625 


2626 


1120 




1121 


3833 


3834 


324 325 326 


1709 


1710 


674 


675 


676 


2627 


2628 


1122 




1123 


3835 


3836 


327 328 329 


1711 


1713 


677 


678 


679 


2629 


2631 


1124 




1125 


3837 


3839 


330 331 332 


1714 


1715 


680 


681 


682 


2632 


2633 


1126 




1127 


3840 


3841 


333 334 335 


1716 


1717 


683 


684 


685 


2634 


2635 


1128 




1129 


3842 


3843 


336 337 338 


1719 


1720 


686 


687 


688 


2637 


2638 


1130 




1141 


5270 


5271 


339 340 341 


1721 


1722 


689 


690 


691 


2639 


2640 


1142 




1143 


5272 


5273 


342 343 344 


1723 


1725 


692 


693 


694 


2641 


3738 


1144 




1145 


5274 


5275 


345 346 347 


1726 1727 


695 696 697 


3739 3740 


1146 1147 


5276 5277 



Table 42: i p of the particles in MIF1739, to build C n from C n +i (cont.) 



■55 



n 


On / T 


Off / T 


n 


On / T 


Off / T 


n 


On / T 


Off / T 


753 


1148 


1149 


5278 


5279 


753 




7186 


7187 


741 


1217 / 3 




1150 


1151 


5280 


5281 






7188 


7189 


740 


/ 


1062 / 1 




1152 


1153 


5282 


5283 






7190 


7191 


739 


/ 
/ u 


686 / 1 




1154 


1155 


5284 


5285 






7192 


7193 


738 


/ 


RQR / 1 
uyu / J- 




1156 


1157 


5286 


5287 






7194 


7195 


737 


686 696 / 2 


1171 1172 




1158 


1159 


5288 


5289 






7196 


7197 






1 909 / 3 




1171 


1172 


5290 


5291 






7198 


7199 


736 


/ O 
/ u 


696 / 1 




1173 


1174 


5292 


5293 






7200 


7201 


735 


/ 


686 / 1 




1175 


1176 


5294 


5295 






7202 


7203 


734 


/ 


1214 / 1 




1177 


1178 


5296 


5297 






7204 


7205 


733 


ISQfS / 1 


191^ 1 91 fi / 




1179 


1180 


5298 


5299 






7206 


7207 






2 




1181 


1182 


5300 


5301 






7208 


7209 


732 


1914 1915 


696 1 079 




1183 


1184 


5302 


5303 






7210 


7211 




1216 / 3 


1101 1130 / 




1185 


1186 


5304 


5305 






7212 


7213 






4 




1187 


1202 


5306 


5307 






7214 


7215 


731 


1079 1101 


1184 1914 




1203 


1204 


5308 


5309 






7216 


7217 






191^ 1 91 fi / 




1205 


1208 


5310 


5311 






7218 


7219 






4 




1209 


1210 


5312 


5313 






7220 


7221 


730 


1184 1914 


KP.P. 1 049 




1211 


1212 


5314 


5315 






7222 


7224 




191^ 191(S / 


1079 1101 




1213 


1214 


5316 


5317 






7225 


7226 




4 


1130 / 5 




1215 


1216 


5318 


5319 






7227 


7229 


729 


1101 1130 / 


997 1017 




1217 / 491 


5320 


5321 






7230 


7231 




2 


1 01 Q / ^ 








5322 


5323 






7232 


7234 


728 


c;R(S QQ7 1 ni 7 


1 1 89 1 1 «Q 








5324 


5325 






7235 


7236 




IfllQ 1049 


1 1 84 1 91 1 








5326 


5327 






7237 


7239 




1 079 / fi 


1914 1 91 ^ 








5328 


5329 






7240 


7241 






1 91 R / 7 








5330 


5331 






7242 


7244 


727 


1189 11 8^ 


Kaa 007 1 ni 7 

juu yy i iui i 








5332 


5333 






7245 


7246 




1184 1211 


1019 1042 








5334 


5335 






7247 


7250 




1914 191^ 


1079 1101 








5336 


5337 






7251 


7252 




1216 / 7 


1130 / 8 








5338 


5339 






7256 


7257 


726 


566 686 696 


1068 1097 








5340 


5341 






7258 


7262 




Q(S9 QQ7 1 01 7 


1 098 1 1 96 








5342 


5343 






7263 


7264 




1019 1042 


1127 1128 








5344 


5345 






7268 


7269 




1 0(S9 1 079 


1 1 55 1 1 56 








5347 


5348 






7270 


7274 




1101 1130 


1157 1184 








5349 


5350 






7275 7276 / 




1171 1172 


1185 1186 








5351 


5353 






492 






1202 / 15 


1187 1214 








5354 


5355 


752 


1 1206 1207 


1023 


1051 






1215 1216 / 








5356 


5357 




/3 


1212 1213 / 






16 








5359 


5360 






4 




725 


/ 
/ u 


1062 / 1 








5361 


5362 


751 


1023 1051 / 


1 1206 


1207 


724 


1097 1126 


962 1039 








5363 


5365 




2 


/3 






1127 1155 


1040 1041 








5366 


5367 


750 


1/1 


1023 1051 / 




1156 1157 


1042 1069 








5368 


5369 






2 






1184 1185 


1070 1071 








5371 


5372 


749 


/o 


1/1 






1186 1187 


1072 1099 








5373 


5374 


748 


/o 


761 / 1 






1214 1215 


1100 1101 








5375 


7173 


747 


/o 


691 / 1 






1216 / 13 


1129 1130 / 








7174 


7175 


746 


/o 


1056 / 1 






14 








7176 


7177 


745 


/o 


1038 / 1 


723 


1039 1040 


686 1097 








7178 


7179 


744 


/o 


962 / 1 






1041 1042 


1126 1127 








7180 


7181 


743 


/o 


1062 / 1 




1069 1070 


1155 1156 








7182 


7183 


742 


/o 


686 / 1 






1071 1072 


1157 1184 








7184 7185 


741 


686 1062 / 2 


1158 1159 




1099 1100 


1185 1186 



Table 43: i p of the particles in MIF1739, to build C„ from C n +i (cont.) 



56 



n 


On / T 


Off / T n 


On / T 


Off / T n 


On / T 


Off / T 




TOO 

(16 


i i ni i i on 
11U1 llzy 


i i ot i oi a enn 

iiov izi4 byy 


566 / 1 691 


1690 


1691 


318 


319 


oon 
ozU 




1 1 *30 / i ^ 

110U / lo 


191^ 1 91 fS / (SGP, 
izio izio / uyo 


566 706 / 2 


997 1017 


1692 


1693 


321 


322 


ozo 






1 A 

14 






1019 / 3 


1694 


1695 


324 


325 


ozb 


TOO 

( zz 


/jo/; aco / o 

dod ybz / I 


i ai o i non c;at 
lUlo lUoy 0\)( 


/o 




706 / 1 


1696 


1697 


327 


328 


oon 

ozy 






1 0fS7 / 3 fSQfS 


/o 




566 / 1 


1698 


1699 


330 


331 


^9 
ooz 


791 
/ z± 


1 1 9(S 1 1 97 

1 IZ ( 


QfS9 1040 fS nc i 
yuz ±u^±u uyo 


/o 




1205 / 1 


1701 


1702 


333 


334 


OOO 




llOO lloU 


1A/I1 lA/IO CZC\A 

1U41 lU4z by4 


566 1205 / 2 


1208 1209 


1703 


1704 


336 


337 


OOO 
OOO 




1 1 C7 1 1 OA 

lieu llo4 


1 f\d(\ i ata 






1210 / 3 


1705 


1707 


339 


340 


O A 1 

o41 




1 1 QC 1 1 Of! 

lloo lloU 


1 ATI 1 l"lTO £?no 

1U (I luYz o\)o 


1208 


1209 


566 1096 


1708 


1709 


342 


343 


O A A 

o44 




1 1 OT 1 Ol A 

llo/ lz!4 


i nnn i i nn 

iuyy nuu 


1210 / 3 


1125 1154 / 


1710 


1711 


345 


346 


O A T 

o4r 




i oi c i oi e; / 
Izlo IzlU / 


i i m i i on 

nui iizy 






4 


1713 


1714 


348 


349 


ooU 




1 o 

Iz 


i i oa / 1 o cao 
lloU / lo byz 


/o 




1066 / 1 


1715 


1716 


351 


352 


O CO 
OOO 


790 
i zu 


lOQO 19^Q 

izoo izoy 


fS&fS 119(S fSQI 
uou ±±zu uyi 


566 96S 


997 


8 9 10 11 12 


1717 


1719 


354 


355 


OOU 




i o/i n i ofi /i 
lz4U lzu4 


1 1 OT 1 1 CC 

llZY llOO 


1013 


1017 


13 30 31 32 


1720 


1721 


357 


358 


O CO 

ooy 




io^p: 19(S(S 

1ZUO 1ZUU 


1 1 ^fS 1 1 ^7 

1 lOU 1 lO / 


1018 


1019 


33 34 35 36 


1722 


1723 


360 


361 


ouz 




1 OCT 1 OOfl 
IzU/ IZOU 


IIO/l 1 1 or 

llo4 lloo 


1023 


1040 


37 38 39 40 


1725 


1726 


363 


364 


o/?r 

ouo 




1 OQT 1 OOO 

Izo/ Izoo 


1 1 1 1 QT 

llob llo/ 


1041 


1042 


41 42 43 44 


1727 


1728 


366 


367 


OCQ 
OUO 




1 OflQ 1 OH/1 / 

loUo loU4 / 


loi/i 101c 
1z14 Izlo 


1043 


1045 


45 46 47 48 


1729 


1753 


369 


370 


OT1 
Oil 




1 o 

Iz 


i oi a / 1 o 
Izlb / lo 


1046 


1047 


49 50 51 52 


1754 


1755 


372 


373 


OT/1 

oV4 


ti n 

f iy 


Tfi 1/1 

fOl / 1 


1 OAO 1 QA/I / 

loUo loU4 / 


1048 


1066 


53 54 55 107 


1756 


2536 


375 


376 


OTT 






o 
z 


1624 


1625 


108 109 110 


2537 


2538 


378 


379 


OOU 


TI O 

f lo 


i n /i c iD/iT 
lU4u 1U4/ 


Tt? 1 1 OOO 

fol Izoo 


1626 


1627 


111 112 113 


2539 


2540 


381 


382 


OOO 
OOO 




in/iQ i dtp; 
1U4o 1U/0 


i oon i o/i n 
Izoy lz4U 


1628 


1629 


114 115 116 


2541 


2542 


384 


385 


OQC 
OOU 




1 D7fl 1 ATT 
lUYU lOY / 


i oc /i i oc c: 
lzb4 Izoo 


1630 


1631 


117 118 119 


2543 


2544 


387 


388 


oon 

ooy 




1 ATO 1 i ac 

lU/o HUo 


1 Ot?C? 1 OCT 

Izbb IzD/ 


1632 


1633 


120 121 122 


2545 


2546 


561 


571 


roc 
OOU 




1 1 flf! 1 1 AT / 
llUt) 11U/ / 


1 OQft 1 OQT 

Izob LZoi 


1634 


1635 


123 124 125 


2547 


2548 


587 


588 


ooy 




i n 

1U 


1 9RR 1 1 1 

IZOO / 11 


1636 


1637 


126 127 128 


2549 


2550 


590 


591 


^09 
oyz 


71 7 


1 OOO oyi 


lO/lfi 10/17 


1638 


1639 


129 130 131 


2551 


2552 


593 


594 


oyo 




Tfi i ofio i net; 
(01 yuz lUOU 


i A/io i dtp: 
1U4o 1U/0 


1640 


1641 


132 133 134 


2553 


2554 


596 


597 


oyo 




1 0(S9 1 90(S 

1UUZ 1ZUU 


1 07fi 1 077 

lulU 1U / / 


1642 


1643 


135 136 137 


2555 


2556 


599 


600 


(SOI 

UU1 




1 907 / Q 
izu/ / y 


1 07°. 110^ 
1U i o 11UO 


1644 


1645 


138 139 140 


2557 


2558 


602 


603 


(SO/1 
UU4 






1 1 OR 1 1 07 / 

1 1UU 1 1U / / 


1646 


1647 


141 142 143 


2559 


2560 


605 


606 


fi07 
uu / 






1 

1U 


1648 


1649 


144 145 146 


2561 


2562 


608 


609 


(SI 

U1U 


71 fS 
f ID 


/ 


1 / 1 
1 / 1 


1650 


1651 


147 148 149 


2563 


2564 


611 


612 


(SI ^ 

UIO 


71 ^ 
i 10 


1 / 1 
1 / 1 


1 90fi 1 907 / 
1ZUD IZUi / 


1652 


1653 


150 151 152 


2565 


2566 


614 


615 


(SI (S 

U1U 






O 
z 


1654 


1655 


153 154 155 


2567 


2568 


617 


618 


(SI Q 
uiy 


71 4 


/ 

/ u 


1 / 1 
1 / 1 


1656 


1657 


156 157 158 


2569 


2570 


620 


621 


(S99 
uzz 


71 ^ 
/ 10 


1 / 1 
1 / 1 


fiQI 7^1 / 9 

oyi /oi / z 


1658 


1659 


159 160 161 


2571 


2572 


623 


624 


^9^ 
uzo 


T1 O 

( iz 


/ u 


bob / 1 


1660 


1661 


162 163 164 


2573 


2574 


626 


627 


COQ 
UZO 


71 1 

/ 1 1 


/ 


lO^fi / 1 
1U0D / 1 


1662 


1663 


165 166 167 


2575 


2576 


629 


630 


fS^I 
UOl 


71 o 

I 1U 


/ 


Qfi9 / 1 

yoz / i 


1664 


1665 


279 280 281 


2577 


2578 


632 


633 


(S^zL 

U04: 


70Q 


/ 

/ u 


1 0R9 / 1 

1UUZ / ± 


1666 


1667 


282 283 284 


2579 


2580 


635 


636 


(S^7 
uo / 


70°. 


/ 


1/1 

1 / 1 


1668 


1669 


285 286 287 


2581 


2582 


638 


639 


U4U 


TAT 


/ a 


696 / 1 


1670 


1671 


288 289 290 


2583 


2584 


641 


642 


a. a o 
u4o 


70fS 


1 RQfi / 9 


1 1 89 1 1 «Q 


1672 


1673 


291 292 293 


2585 


2586 


644 


645 


(SzL(S 

U4:U 






1911 / 3 
IZ 1 1 / o 


1674 


1675 


294 295 296 


2587 


2588 


647 


648 


u^y 


70^ 


/ n 


1 / 1 
1 / 1 


1676 


1677 


297 298 299 


2589 


2590 


650 


651 


652 


704 


/o 


706 / 1 


1678 


1679 


300 301 302 


2591 


2592 


653 


654 


655 


703 


/o 


696 / 1 


1680 


1681 


303 304 305 


2593 


2594 


656 


657 


658 


702 


696 706 / 2 


1171 1172 


1682 


1683 


306 307 308 


2595 


2596 


659 


660 


661 






1202 / 3 


1684 


1685 


309 310 311 


2597 


2598 


662 


663 


664 


701 


/o 


706 / 1 


1686 


1687 


312 313 314 


2599 


2600 


665 


666 


667 


700 


/o 


696 / 1 


1688 1689 


315 316 317 


2601 2602 


668 669 670 


699 


/o 



Table 44: i p of the particles in MIF1739, to build C n from C n+1 (cont.) 



■57 



On / T 


Off / T 


n 


On / T 


Off / T 


n 


On 


/ T 


Off / T 


2603 


2604 


671 


672 


673 691 


3806 


3807 


1180 1181 


691 


5341 




5342 






2605 


2606 


674 


675 


676 


3808 


3809 


1203 1204 




5343 




5344 






2607 


2608 


677 


678 


679 


3810 


3811 


1205 1208 




5345 




5347 






2609 


2610 


680 


681 


682 


3812 


3813 


1209 1210 / 




5348 




5349 






2611 


2613 


683 


684 


685 


3815 


3816 


434 




5350 


5354 






2614 


2615 


687 


688 


689 


3817 


3818 






5355 




5356 






2616 


2617 


690 


692 


693 


3819 


3821 






5357 


5359 






2619 


2620 


694 


695 


697 


3822 


3823 






5360 


5361 






2621 


2622 


698 


699 


700 


3824 


3825 






5362 




5363 






2623 


2625 


701 


702 


703 


3827 


3828 






5365 




5366 






2626 


2627 


704 


705 


707 


3829 


3830 






5367 


5368 






2628 


2629 


708 


709 


710 


3831 


3833 






5369 




5371 






2631 


2632 


711 


712 


713 


3834 


3835 






5372 




5373 






2633 


2634 


714 


715 


716 


3836 


3837 






5374 


5375 






2635 


2637 


717 


718 


719 


3839 


3840 






5399 




5400 






2638 


2639 


720 


721 


722 


3841 


3842 






5401 5402 / 






2640 


2641 


723 


724 


725 


3843 


3867 






433 










2665 


2666 


726 


727 


728 


3868 


3869 




690 


8 9 


10 11 12 


962 


1013 


2667 


2668 


729 


730 


731 


3870 


5271 






13 30 31 32 


1018 


1023 


3738 


3739 


732 


733 


734 


5272 


5273 






33 34 35 36 


1040 


1041 


3740 


3741 


735 


736 


737 


5274 


5275 






37 38 39 40 


1042 


1043 


3742 


3743 


738 


739 


740 


5276 


5277 






41 42 43 44 


1045 


1046 


3744 


3745 


741 


742 


743 


5278 


5279 






45 46 47 48 


1047 


1048 


3746 


3747 


744 


745 


746 


5280 


5281 






49 50 51 52 


1624 


1625 


3748 


3749 


747 


748 


749 


5282 


5283 






53 54 55 107 


1626 


1627 


3750 


3751 


750 


751 


752 


5284 


5285 






108 


109 


110 


1628 


1629 


3752 


3753 


753 


754 


755 


5286 


5287 






111 


112 


113 


1630 


1631 


3754 


3755 


756 


757 


758 


5288 


5289 






114 


115 


116 


1632 


1633 


3756 


3757 


759 760 1081 


5290 


5291 






117 


118 


119 


1634 


1635 


3758 


3759 


1082 




1083 


5292 


5293 






120 


121 


122 


1636 


1637 


3760 


3761 


1084 




1085 


5294 


5295 






123 


124 


125 


1638 


1639 


3762 


3763 


1086 




1087 


5296 


5297 






126 


127 


128 


1640 


1641 


3764 


3765 


1088 




1089 


5298 


5299 






129 


130 


131 


1642 


1643 


3766 


3767 


1090 




1091 


5300 


5301 






132 


133 


134 


1644 


1645 


3768 


3769 


1092 




1093 


5302 


5303 






135 


136 


137 


1646 


1647 


3770 


3771 


1094 




1095 


5304 


5305 






138 


139 


140 


1648 


1649 


3772 


3773 


1111 




1112 


5306 


5307 






141 


142 


143 


1650 


1651 


3774 


3775 


1113 




1114 


5308 


5309 






144 


145 


146 


1652 


1653 


3776 


3777 


1115 




1116 


5310 


5311 






147 


148 


149 


1654 


1655 


3778 


3779 


1117 




1118 


5312 


5313 






150 


151 


152 


1656 


1657 


3780 


3781 


1119 




1120 


5314 


5315 






153 


154 


155 


1658 


1659 


3782 


3783 


1121 




1122 


5316 


5317 






156 


157 


158 


1660 


1661 


3784 


3785 


1123 




1124 


5318 


5319 






159 


160 


161 


1662 


1663 


3786 


3787 


1141 




1142 


5320 


5321 






162 


163 


164 


1664 


1665 


3788 


3789 


1143 




1144 


5322 


5323 






165 


166 


167 


1666 


1667 


3790 


3791 


1145 




1146 


5324 


5325 






279 


280 


281 


1668 


1669 


3792 


3793 


1147 




1148 


5327 


5328 






282 


283 


284 


1670 


1671 


3794 


3795 


1149 




1150 


5329 


5330 






285 


286 


287 


1672 


1673 


3796 


3797 


1151 




1152 


5331 


5332 






288 


289 


290 


1674 


1675 


3798 


3799 


1153 




1173 


5333 


5334 






291 


292 


293 


1676 


1677 


3800 


3801 


1174 




1175 


5335 


5336 






294 


295 


296 


1678 


1679 


3802 


3803 


1176 




1177 


5337 


5338 






297 


298 


299 


1680 


1681 


3804 3805 


1178 1179 


5339 5340 






300 301 302 


1682 1683 



Table 45: i p of the particles in MIF1739, to build C n from C n +i (cont.) 



58 



On 


/ T 




Off / T n 


On 


/ T 


Off / T n 


On / T 


Off / T 


303 


304 


305 


1684 


1685 690 


656 


657 


658 


2597 


2598 690 


1149 1150 


3800 


3801 


306 


307 


308 


1686 


1687 


659 


660 


661 


2599 


2600 


1151 1152 


3802 


3803 


309 


310 


311 


1688 


1689 


662 


663 


664 


2601 


2602 


1153 1154 


3804 


3805 


312 


313 


314 


1690 


1691 


665 


666 


667 


2603 


2604 


1173 1174 


3806 


3807 


315 


316 


317 


1692 


1693 


668 


669 


670 


2605 


2606 


1175 1179 


3808 


3809 


318 


319 


320 


1694 


1695 


671 


672 


673 


2607 


2608 


1180 1181 / 


3810 


3811 


321 


322 


323 


1696 


1697 


674 


675 


676 


2609 


2610 


427 


3812 


3813 


324 


325 


326 


1698 


1699 


677 


678 


679 


2611 


2613 




3815 


3816 


327 


328 


329 


1701 


1702 


680 


681 


682 


2614 


2615 




3817 


3818 


330 


331 


332 


1703 


1704 


683 


684 


685 


2616 


2617 




3819 


3821 


333 


334 


335 


1705 


1707 


687 


688 


689 


2619 


2620 




3822 


3823 


336 


337 


338 


1708 


1709 


690 


692 


693 


2621 


2622 




3824 


3825 


339 


340 


341 


1710 


1711 


694 


695 


697 


2623 


2625 




3827 


3828 


342 


343 


344 


1713 


1714 


698 


699 


700 


2626 


2627 




3829 


3830 


345 


346 


347 


1715 


1716 


702 


703 


704 


2628 


2629 




3831 


3833 


348 


349 


350 


1717 


1719 


705 


707 


708 


2631 


2632 




3834 


3835 


351 


352 


353 


1720 


1721 


709 


710 


711 


2633 


2634 




3836 


3837 


354 


355 


356 


1722 


1723 


712 


713 


714 


2635 


2637 




3839 


3840 


357 


358 


359 


1725 


1726 


715 


716 


717 


2638 


2639 




3841 


3842 


360 


361 


362 


1727 


1728 


718 


719 


720 


2640 


2641 




3843 


3867 


363 


364 


365 


1729 


1753 


721 


722 


723 


2665 


2666 




3868 


3869 


366 


367 


368 


1754 


1755 


724 


725 


726 


2667 


2668 




3870 


5271 


369 


370 


371 


1756 


2536 


727 


728 


729 


3738 


3739 




5272 


5273 


372 


373 


374 


2537 


2538 


730 


731 


732 


3740 


3741 




5274 


5275 


375 


376 


377 


2539 


2540 


733 


734 


735 


3742 


3743 




5276 


5277 


378 


379 


380 


2541 


2542 


736 


737 


738 


3744 


3745 




5278 


5279 


381 


382 


383 


2543 


2544 


739 


740 


741 


3746 


3747 




5280 


5281 


384 


385 


386 


2545 


2546 


742 


743 


744 


3748 


3749 




5282 


5283 


387 


388 


389 


2547 


2548 


745 


746 


747 


3750 


3751 




5284 


5285 


561 


571 


586 


2549 


2550 


748 


749 


750 


3752 


3753 




5286 


5287 


587 


588 


589 


2551 


2552 


751 


752 


753 


3754 


3755 




5288 


5289 


590 


591 


592 


2553 


2554 


754 


755 


756 


3756 


3757 




5290 


5291 


593 


594 


595 


2555 


2556 


757 


758 


759 


3758 


3759 




5292 


5293 


596 


597 


598 


2557 


2558 


760 




1081 


3760 


3761 




5294 


5295 


599 


600 


601 


2559 


2560 


1082 


1083 


3762 


3763 




5296 


5297 


602 


603 


604 


2561 


2562 


1084 


1085 


3764 


3765 




5298 


5299 


605 


606 


607 


2563 


2564 


1086 


1087 


3766 


3767 




5300 


5301 


608 


609 


610 


2565 


2566 


1088 


1089 


3768 


3769 




5302 


5303 


611 


612 


613 


2567 


2568 


1090 


1091 


3770 


3771 




5304 


5305 


614 


615 


616 


2569 


2570 


1092 


1093 


3772 


3773 




5306 


5307 


617 


618 


619 


2571 


2572 


1094 


1095 


3774 


3775 




5308 


5309 


620 


621 


622 


2573 


2574 


1096 


1111 


3776 


3777 




5310 


5311 


623 


624 


625 


2575 


2576 


1112 


1113 


3778 


3779 




5312 


5313 


626 


627 


628 


2577 


2578 


1114 


1115 


3780 


3781 




5314 


5315 


629 


630 


631 


2579 


2580 


1116 


1117 


3782 


3783 




5316 


5317 


632 


633 


634 


2581 


2582 


1118 


1119 


3784 


3785 




5318 


5319 


635 


636 


637 


2583 


2584 


1120 


1121 


3786 


3787 




5320 


5321 


638 


639 


640 


2585 


2586 


1122 


1123 


3788 


3789 




5322 


5323 


641 


642 


643 


2587 


2588 


1124 


1125 


3790 


3791 




5324 


5325 


644 


645 


646 


2589 


2590 


1141 




1142 


3792 


3793 




5327 


5328 


647 


648 


649 


2591 


2592 


1143 


1144 


3794 


3795 




5329 


5330 


650 


651 


652 


2593 


2594 


1145 


1146 


3796 


3797 




5331 


5332 


653 654 655 


2595 2596 


1147 1148 


3798 3799 




5333 5334 



Table 46: i p of the particles in MIF1739, to build C n from C n +i (cont.) 



■59 



690 



On / T 


Off / T 


n 


On / T 


Off / T 


n 


On / T 


Off / T 






5335 




5336 689 


1676 


1677 


294 


295 


296 689 


2589 


2590 


647 


648 649 






5337 




5338 


1678 


1679 


297 


298 


299 


2591 


2592 


650 


651 652 






5339 




5340 


1680 


1681 


300 


301 


302 


2593 


2594 


653 


654 655 






5341 




5342 


1682 


1683 


303 


304 


305 


2595 


2596 


656 


657 658 






5343 




5344 


1684 


1685 


306 


307 


308 


2597 


2598 


659 


660 661 






5345 




5347 


1686 


1687 


309 


310 


311 


2599 


2600 


662 


663 664 






5348 




5349 


1688 


1689 


312 


313 


314 


2601 


2602 


665 


666 667 






5350 




5354 


1690 


1691 


315 


316 


317 


2603 


2604 


668 


669 670 






5355 




5356 


1692 


1693 


318 


319 


320 


2605 


2606 


671 


672 673 






5357 




5359 


1694 


1695 


321 


322 


323 


2607 


2608 


674 


675 676 






5360 




5361 


1696 


1697 


324 


325 


326 


2609 


2610 


677 


678 679 






5362 




5363 


1698 


1699 


327 


328 


329 


2611 


2613 


680 


681 682 






5365 




5366 


1701 


1702 


330 


331 


332 


2614 


2615 


683 


684 685 






5367 




5368 


1703 


1704 


333 


334 


335 


2616 


2617 


687 


688 689 






5369 




5371 


1705 


1707 


336 


337 


338 


2619 


2620 


690 


692 693 






5372 




5373 


1708 


1709 


339 


340 


341 


2621 


2622 


694 


695 697 






5374 




5375 


1710 


1711 


342 


343 


344 


2623 


2625 


698 


699 700 






5399 




5400 


1713 


1714 


345 


346 


347 


2626 


2627 


702 


703 704 






5401 5402 / 


1715 


1716 


348 


349 


350 


2628 


2629 


705 


707 708 






428 






1717 


1719 


351 


352 


353 


2631 


2632 


709 


710 711 


1 962 


1013 


8 9 10 11 12 


1720 


1721 


354 


355 


356 


2633 


2634 


712 


713 714 


1018 


1023 


13 30 31 32 


1722 


1723 


357 


358 


359 


2635 


2637 


715 


716 717 


1040 


1041 


33 34 35 36 


1725 


1726 


360 


361 


362 


2638 


2639 


718 


719 720 


1042 


1043 


37 38 39 40 


1727 


1728 


363 


364 


365 


2640 


2641 


721 


722 723 


1045 


1046 


41 42 43 44 


1729 


1746 


366 


367 


368 


2658 


2659 


724 


725 726 


1047 


1048 


45 46 47 48 


1747 


1748 


369 


370 


371 


2660 


2661 


727 


728 729 


1049 


1051 


49 50 51 52 


1749 


2536 


372 


373 


374 


3738 


3739 


730 


731 732 


1624 


1625 


53 54 55 107 


2537 


2538 


375 


376 


377 


3740 


3741 


733 


734 735 


1626 


1627 


108 


109 


110 


2539 


2540 


378 


379 


380 


3742 


3743 


736 


737 738 


1628 


1629 


111 


112 


113 


2541 


2542 


381 


382 


383 


3744 


3745 


739 


740 741 


1630 


1631 


114 


115 


116 


2543 


2544 


384 


385 


386 


3746 


3747 


742 


743 744 


1632 


1633 


117 


118 


119 


2545 


2546 


387 


388 


389 


3748 


3749 


745 


746 747 


1634 


1635 


120 


121 


122 


2547 


2548 


561 


581 


586 


3750 


3751 


748 


749 750 


1636 


1637 


123 


124 


125 


2549 


2550 


587 


588 


589 


3752 


3753 


751 


752 753 


1638 


1639 


126 


127 


128 


2551 


2552 


590 


591 


592 


3754 


3755 


754 


755 756 


1640 


1641 


129 


130 


131 


2553 


2554 


593 


594 


595 


3756 


3757 


757 


758 759 


1642 


1643 


132 


133 


134 


2555 


2556 


596 


597 


598 


3758 


3759 


760 


1061 


1644 


1645 


135 


136 


137 


2557 


2558 


599 


600 


601 


3760 


3761 


1063 


1081 


1646 


1647 


138 


139 


140 


2559 


2560 


602 


603 


604 


3762 


3763 


1082 


1083 


1648 


1649 


141 


142 


143 


2561 


2562 


605 


606 


607 


3764 


3765 


1084 


1085 


1650 


1651 


144 


145 


146 


2563 


2564 


608 


609 


610 


3766 


3767 


1086 


1087 


1652 


1653 


147 


148 


149 


2565 


2566 


611 


612 


613 


3768 


3769 


1088 


1089 


1654 


1655 


150 


151 


152 


2567 


2568 


614 


615 


616 


3770 


3771 


1090 


1091 


1656 


1657 


153 


154 


155 


2569 


2570 


617 


618 


619 


3772 


3773 


1092 


1093 


1658 


1659 


156 


157 


158 


2571 


2572 


620 


621 


622 


3774 


3775 


1094 


1095 


1660 


1661 


159 


160 


161 


2573 


2574 


623 


624 


625 


3776 


3777 


1096 


1111 


1662 


1663 


162 


163 


164 


2575 


2576 


626 


627 


628 


3778 


3779 


1112 


1113 


1664 


1665 


165 


166 


167 


2577 


2578 


629 


630 


631 


3780 


3781 


1114 


1115 


1666 


1667 


279 


280 


281 


2579 


2580 


632 


633 


634 


3782 


3783 


1116 


1117 


1668 


1669 


282 


283 


284 


2581 


2582 


635 


636 


637 


3784 


3785 


1118 


1119 


1670 


1671 


285 


286 


287 


2583 


2584 


638 


639 


640 


3786 


3787 


1120 


1121 


1672 


1673 


288 


289 


290 


2585 


2586 


641 


642 


643 


3788 


3789 


1122 


1123 


1674 1675 


291 292 293 


2587 2588 


644 645 646 


3790 3791 


1124 1125 



Table 47: i p of the particles in MIF1739, to build C n from C n +i (cont.) 



60 



On / T 


Off / T n 


On / T 


Off / T n 


On 


/ T 




Off / T 


3792 


3793 


1141 


1142 689 


5327 


5328 


681 


128 


129 


130 


1641 


1642 


3794 


3795 


1143 


1144 


5329 


5330 




131 


132 


133 


1643 


1644 


3796 


3797 


1145 


1146 


5331 


5332 




134 


135 


136 


1645 


1646 


3798 


3799 


1147 


1148 


5333 


5334 




137 


138 


139 


1647 


1648 


3800 


3801 


1149 


1150 


5335 


5336 




140 


141 


142 


1649 


1650 


3802 


3803 


1151 


1152 


5337 


5338 




143 


144 


145 


1651 


1652 


3804 


3805 


1153 


1154 


5339 


5340 




146 


147 


148 


1653 


1654 


3806 


3807 


1173 


1174 


5342 


5343 




149 


150 


151 


1655 


1656 


3808 


3809 


1175 


1179 


5344 


5345 




152 


153 


154 


1657 


1658 


3810 


3811 


1180 1181 / 


5347 


5348 




155 


156 


157 


1659 


1660 


3812 


3813 


429 




5349 


5350 




158 


159 


160 


1661 


1662 


3815 


3816 






5354 


5355 




161 


162 


163 


1663 


1664 


3817 


3818 






5356 


5357 




164 


165 


166 


1665 


1666 


3819 


3821 






5359 


5360 




167 


279 


280 


1667 


1668 


3822 


3823 






5361 


5362 




281 


282 


283 


1669 


1670 


3824 


3825 






5363 


5365 




284 


285 


286 


1671 


1672 


3827 


3828 






5366 


5367 




287 


288 


289 


1673 


1674 


3829 


3830 






5368 


5372 




290 


291 


292 


1675 


1676 


3831 


3833 






5373 


5374 




293 


294 


295 


1677 


1678 


3834 


3835 






5375 


5392 




296 


297 


298 


1679 


1680 


3836 


3837 






5393 


5394 




299 


300 


301 


1681 


1682 


3839 


3840 






5395 / 428 




302 


303 


304 


1683 


1684 


3841 


3842 




688 


/o 




1/1 


305 


306 


307 


1685 


1686 


3843 


3860 




687 


581 


1061 


566 1043 


308 


309 


310 


1687 


1688 


3861 


3862 






1063 / 3 


1045 1746 / 


311 


312 


313 


1689 


1690 


3863 


5271 










4 


314 


315 


316 


1691 


1692 


5272 


5273 




686 


1 1746 5341 


581 1061 


317 


318 


319 


1693 


1694 


5274 


5275 






5369 5371 / 


1063 5321 


320 


321 


322 


1695 


1696 


5276 


5277 






5 




5347 5375 / 


323 


324 


325 


1697 


1698 


5278 


5279 










6 


326 


327 


328 


1699 


1701 


5280 


5281 




685 


581 


1061 


1 5341 5369 


329 


330 


331 


1702 


1703 


5282 


5283 






1063 / 3 


5371 / 4 


332 


333 


334 


1704 


1705 


5284 


5285 




684 


5326 


5351 


581 1061 


335 


336 


337 


1707 


1708 


5286 


5287 






5353 / 3 


1063 5395 / 


338 


339 


340 


1709 


1710 


5288 


5289 










4 


341 


342 


343 


1711 


1713 


5290 


5291 




683 


5270 5395 / 


5326 5351 


344 


345 


346 


1714 


1715 


5292 


5293 






2 




5353 / 3 


347 


348 


349 


1716 


1717 


5294 


5295 




682 


/o 




5270 / 1 


350 


351 


352 


1719 


1720 


5296 


5297 




681 


1 8 9 


10 11 


1013 1018 


353 


354 


355 


1721 


1722 


5298 


5299 






12 13 


30 31 


1033 1040 


356 


357 


358 


1723 


1725 


5300 


5301 






32 33 


34 35 


1041 1042 


359 


360 


361 


1726 


1727 


5302 


5303 






36 37 


38 39 


1057 1058 


362 


363 


364 


1728 


1729 


5304 


5305 






40 41 


42 43 


1059 1060 


365 


366 


367 


1746 


1747 


5306 


5307 






44 45 


46 47 


1064 1065 


368 


369 


370 


1748 


1749 


5308 


5309 






48 49 


50 51 


1066 1624 


371 


372 


373 


2536 


2537 


5310 


5311 






52 53 


54 55 


1625 1626 


374 


375 


376 


2538 


2539 


5312 


5313 






107 108 109 


1627 1628 


377 


378 


379 


2540 


2541 


5314 


5315 






110 111 112 


1629 1630 


380 


381 


382 


2542 


2543 


5316 


5317 






113 114 115 


1631 1632 


383 


384 


385 


2544 


2545 


5318 


5319 






116 117 118 


1633 1634 


386 


387 


388 


2546 


2547 


5320 


5321 






119 120 121 


1635 1636 


389 


561 


566 


2548 


2549 


5322 


5323 






122 123 124 


1637 1638 


581 


586 


587 


2550 


2551 


5324 5325 






125 126 127 


1639 1640 


588 


589 590 


2552 2553 



Table 48: i p of the particles in MIF1739, to build C n from C n +i (cont.) 



61 



On / T 




Off / T n 


On / T 


Off / T 


n 


On / T 


Off / T 


591 


592 


o9o 


2554 


2555 681 


750 751 


752 


3757 


3758 


b81 




5291 


5292 


594 


595 


09b 


2556 


2557 


753 754 


755 


3759 


3760 






5293 


5294 


597 


598 


099 


2558 


2559 


756 757 


758 


3761 


3762 






5295 


5296 


600 


601 


bOz 


2560 


2561 


759 760 1050 


3763 


3764 






5297 


5298 


603 


604 


PC\K 
DUO 


2562 


2563 


1075 


1076 


3765 


3766 






5299 


5300 


606 


607 


DU8 


2564 


2565 


1077 


1078 


3767 


3768 






5301 


5302 


609 


610 


fill 
bll 


2566 


2567 


1079 


1080 


3769 


3770 






5303 


5304 


612 


613 


P.A A 

b!4 


2568 


2569 


1081 


1082 


3771 


3772 






5305 


5306 


615 


616 


bl ( 


2570 


2571 


1083 


1084 


3773 


3774 






5307 


5308 


618 


619 


bzU 


2572 


2573 


1105 


1106 


3775 


3776 






5309 


5310 


621 


622 


bzo 


2574 


2575 


1107 


1108 


3777 


3778 






5311 


5312 


624 


625 


bzb 


2576 


2577 


1109 


1110 


3779 


3780 






5313 


5314 


627 


628 


bzy 


2578 


2579 


1111 


1112 


3781 


3782 






5315 


5316 


630 


631 


boz 


2580 


2581 


1113 


1135 


3783 


3784 






5317 


5318 


633 


634 


P.O EC 

boo 


2582 


2583 


1136 


1137 


3785 


3786 






5319 


5320 


636 


637 


coo 
boo 


2584 


2585 


1138 


1139 


3787 


3788 






5322 


5323 


639 


640 


a. a i 
b41 


2586 


2587 


1140 


1141 


3789 


3790 






5324 


5325 


642 


643 


P. A A 

b44 


2588 


2589 


1142 


1165 


3791 


3792 






5327 


5328 


645 


646 


P. A 7 
Oil 


2590 


2591 


1166 


1167 


3793 


3794 






5329 


5330 


648 


649 


P KC\ 

boU 


2592 


2593 


1168 


1169 


3795 


3796 






5331 


5332 


651 


652 


p £ q 
boo 


2594 


2595 


1170 


1171 


3797 


3798 






5333 


5334 


654 


655 


bob 


2596 


2597 


1196 


1197 


3799 


3800 






5335 


5336 


657 


658 


boy 


2598 


2599 


1198 1199 / 


3801 


3802 






5337 


5338 


660 


661 


bbz 


2600 


2601 


422 




3803 


3804 






5339 


5340 


663 


664 


pp. k 
bbo 


2602 


2603 






3805 


3806 






5342 


5343 


666 


667 


PPQ 

bbo 


2604 


2605 






3807 


3808 






5344 


5345 


669 


670 


b ( 1 


2606 


2607 






3809 


3810 






5348 


5349 


672 


673 


C7 A 

b(4 


2608 


2609 






3811 


3812 






5350 


5354 


675 


676 


£77 
01 I 


2610 


2611 






3813 


3815 






5355 


5356 


678 


679 


boU 


2613 


2614 






3816 


3817 






5357 


5359 


681 


682 


PQO 

boo 


2615 


2616 






3818 


3819 






5360 


5361 


684 


685 


RRR 
uou 


2617 


2619 






3821 


3822 






5362 


5363 


687 


688 


boy 


2620 


2621 






3823 


3824 






5365 


5366 


690 


691 


RQ9 

uyz 


2622 


2623 






3825 


3827 






5367 


5368 


693 


694 


uyo 


2625 


2626 






3828 


3829 






5372 


5373 


696 


697 


RQR 
uyo 


2627 


2628 






3830 


3831 






5374 


5392 


699 


700 


7m 

/Ui 


2629 


2631 






3833 


3834 






5393 


5394 


702 


703 


7ftA 

1 U^± 


2632 


2633 






3835 


3836 






5395 / 423 


705 


706 


7D7 

1 U l 


2634 


2635 






3837 


3839 


Rsn 

uou 


7R1 / 1 


1028 1055 / 


708 


709 


71 n 


2637 


2638 






3840 


3841 






2 




711 


712 


71 
t ±o 


2639 


2640 






3842 


3843 


R7Q 


/ n 


706 / 1 




714 


715 


71 R 


2641 


2658 






3860 


3861 


R78 
U l o 


/ n 
/ u 


761 / 1 




717 


718 


( iy 


2659 


2660 






3862 


3863 


01 1 


/ n 

/ o 


1050 / 


1 


720 


721 


799 
/ zz 


2661 


3738 






5271 


5272 


R7R 
U f U 


/ n 


962 / 1 




723 


724 


79 K 
1 AO 


3739 


3740 






5273 


5274 


b(o 


/ u 


701 / 1 




726 


727 


TOO 

(Z5 


3741 


3742 






5275 


5276 


b(4 


/ n 

/ o 


686 / 1 




729 


730 


731 


3743 


3744 






5277 


5278 


R73 
D ( O 


/ n 
/ u 


1/1 




732 


733 


734 


3745 


3746 






5279 


5280 


672 


/o 


581 / 1 




735 


736 


737 


3747 


3748 






5281 


5282 


671 


1 581 / 2 


1009 


1032 


738 


739 


740 


3749 


3750 






5283 


5284 






1034 / 3 


741 


742 


743 


3751 


3752 






5285 


5286 


670 


1009 1032 


696 


1170 


744 


745 


746 


3753 


3754 






5287 


5288 




1034 / 3 


1171 1199 / 


747 


748 749 


3755 3756 






5289 5290 






4 






















669 





Table 49: i p of the particles in MIF1739, to build C n from C n+1 (cont.) 



62 



n 


On / T 


Off / T 


n 


On / T 


Off / T 


n 


On / T 


Off / T 


uuy 


696 


1170 


1 581 1009 664 


1695 


1696 


330 


331 


QQO RRA 

OOi 00^± 


2613 


2614 


683 


684 685 




1171 1199 / 


1032 1034 / 


1697 


1698 


333 


334 




2615 


2616 


687 


688 689 




4 




5 






1699 


1701 


336 


337 


OOO 


2617 


2619 


690 


691 692 


DDo 


/o 




561 / 1 




1702 


1703 


339 


340 


Q A 1 
341 


2620 


2621 


693 


694 695 


00 1 


1 561 / 2 


993 


1014 


1704 


1705 


342 


343 


9 A A 

o44 


2622 


2623 


696 


697 698 








1037 / 3 




1707 


1708 


345 


346 


04f 


2625 


2626 


699 


700 702 


000 


/o 




561 / 1 




1709 


1710 


348 


349 


OOU 


2627 


2628 


703 


704 705 


£.0. K 

000 


/o 




1/1 




1711 


1713 


351 


352 


oro 

ooo 


2629 


2631 


707 


708 709 


004 


1 962 


993 


8 9 


10 11 12 


1714 


1715 


354 


355 


OOO 


2632 


2633 


710 


711 712 




1009 


1013 


13 


B0 31 


32 


1716 


1717 


357 


358 


359 


2634 


2635 


713 


714 715 




1014 


1018 


33 


U 3E 


36 


1719 


1720 


360 


361 


OOZ 


2637 


2638 


716 


717 718 




1028 


1032 


37 


38 3£ 


40 


1721 


1722 


363 


364 


OOO 


2639 


2640 


719 


720 721 




1033 


1034 


41 


12 42 


44 


1723 


1725 


366 


367 


368 


2641 


3738 


722 


723 724 




1037 


1040 


45 46 47 48 


1726 


1727 


369 


370 


O / 1 


3739 


3740 


725 


726 727 




1041 


1042 


49 


30 51 


52 


1728 


1729 


372 


373 


'ilA 

oY4 


3741 


3742 


728 


729 730 




1058 


1059 


53 54 55 107 


2536 


2537 


375 


376 


6(1 


3743 


3744 


731 


732 733 




1060 


1064 


108 


109 


110 


2538 


2539 


378 


379 


ooU 


3745 


3746 


734 


735 736 




1065 


1066 


111 


112 


113 


2540 


2541 


381 


382 


QQQ 
OOO 


3747 


3748 


737 


738 739 




1624 


1625 


114 


115 


116 


2542 


2543 


384 


385 


3o6 


3749 


3750 


740 


741 742 




1626 


1627 


117 


118 


119 


2544 


2545 


387 


388 


ooy 


3751 


3752 


743 


744 745 




1628 


1629 


120 


121 


122 


2546 


2547 


566 


576 


trot? 

ooo 


3753 


3754 


746 


747 748 




1630 


1631 


123 


124 


125 


2548 


2549 


587 


588 


con 
oo9 


3755 


3756 


749 


750 751 




1632 


1633 


126 


127 


128 


2550 


2551 


590 


591 


coo 
0»2 


3757 


3758 


752 


753 754 




1634 


1635 


129 


130 


131 


2552 


2553 


593 


594 


oyo 


3759 


3760 


755 


756 757 




1636 


1637 


132 


133 


134 


2554 


2555 


596 


597 


O9o 


3761 


3762 


758 


759 760 




1638 


1639 


135 


136 


137 


2556 


2557 


599 


600 


our 


3763 


3764 


1075 


1076 




1640 


1641 


138 


139 


140 


2558 


2559 


602 


603 


0U4 


3765 


3766 


1077 


1078 




1642 


1643 


141 


142 


143 


2560 


2561 


605 


606 


60/ 


3767 


3768 


1079 


1080 




1644 


1645 


144 


145 


146 


2562 


2563 


608 


609 


Oil) 


3769 


3770 


1081 


1082 




1646 


1647 


147 


148 


149 


2564 


2565 


611 


612 


olo 


3771 


3772 


1083 


1084 




1648 


1649 


150 


151 


152 


2566 


2567 


614 


615 


616 


3773 


3774 


1105 


1106 




1650 


1651 


153 


154 


155 


2568 


2569 


617 


618 


019 


3775 


3776 


1107 


1108 




1652 


1653 


156 


157 


158 


2570 


2571 


620 


621 


OZZ 


3777 


3778 


1109 


1110 




1654 


1655 


159 


160 


161 


2572 


2573 


623 


624 


625 


3779 


3780 


1111 


1112 




1656 


1657 


162 


163 


164 


2574 


2575 


626 


627 


028 


3781 


3782 


1113 


1135 




1658 


1659 


165 


166 


167 


2576 


2577 


629 


630 


ool 


3783 


3784 


1136 


1137 




1660 


1661 


279 


280 


281 


2578 


2579 


632 


633 


dO A 

634 


3785 


3786 


1138 


1139 




1662 


1663 


282 


283 


284 


2580 


2581 


635 


636 


DO ( 


3787 


3788 


1140 


1141 




1664 


1665 


285 


286 


287 


2582 


2583 


638 


639 


a a n 
04U 


3789 


3790 


1142 


1165 




1666 


1667 


288 


289 


290 


2584 


2585 


641 


642 


a a o 
64o 


3791 


3792 


1166 


1167 




1668 


1669 


291 


292 


293 


2586 


2587 


644 


645 


040 


3793 


3794 


1168 


1169 




1670 


1671 


294 


295 


296 


2588 


2589 


647 


648 


04» 


3795 


3796 


1170 


1171 




1672 


1673 


297 


298 


299 


2590 


2591 


650 


651 


652 


3797 


3798 


1196 


1197 




1674 


1675 


300 


301 


302 


2592 


2593 


653 


654 


OOO 


3799 


3800 


1198 1199 / 




1676 


1677 


303 


304 


305 


2594 


2595 


656 


657 


OOo 


3801 


3802 


416 






1678 


1679 


306 


307 


308 


2596 


2597 


659 


660 


661 


3803 


3804 








1680 


1681 


309 


310 


311 


2598 


2599 


662 


663 


664 


3805 


3806 








1682 


1683 


312 


313 


314 


2600 


2601 


665 


666 


667 


3807 


3808 








1684 


1685 


315 


316 


317 


2602 


2603 


668 


669 


670 


3809 


3810 








1686 


1687 


318 


319 


320 


2604 


2605 


671 


672 


673 


3811 


3812 








1688 


1689 


321 


322 


323 


2606 


2607 


674 


675 


676 


3813 


3815 








1690 


1691 


324 


325 


326 


2608 


2609 


677 


678 


679 


3816 


3817 








1692 


1693 


327 


328 329 


2610 2611 


680 681 682 


3818 3819 







1694 



Table 50: i p of the particles in MIF1739, to build C n from C n +i (cont.) 



63 



On / T Off / T 


n 


On / T 


Off / T n 


On 


/ T 




Off / T 


3821 


3822 


664 


5367 5368 




649 


164 


165 


166 


1666 


1667 


3823 


3824 




5372 5373 






167 


279 


280 


1668 


1669 


3825 


3827 




5374 / 415 






281 


282 


283 


1670 


1671 


3828 


3829 


663 


581 1061 


1 5326 


5351 


284 


285 


286 


1672 


1673 


3830 


3831 




1063 / 3 


5353 / 4 


287 


288 


289 


1674 


1675 


3833 


3834 


662 


/o 


1061 / 1 


290 


291 


292 


1676 


1677 


3835 


3836 


661 


1 1061 / 2 


571 


1049 


293 


294 


295 


1678 


1679 


3837 


3839 






1051 / 




296 


297 


298 


1680 


1681 


3840 


3841 


660 


5321 5347 


1 5336 


5363 


299 


300 


301 


1682 


1683 


3842 


3843 




5375 / 3 


5365 / 4 


302 


303 


304 


1684 


1685 


5271 


5272 


659 


566 1045 / 2 


581 


1061 


305 


306 


307 


1686 


1687 


5273 


5274 






1063 / 3 


308 


309 


310 


1688 


1689 


5275 


5276 


658 


1/1 


566 1045 / 2 


311 


312 


313 


1690 


1691 


5277 


5278 


657 


561 1039 


1 5321 


5347 


314 


315 


316 


1692 


1693 


5279 


5280 




1067 / 3 


5375 / 4 


317 


318 


319 


1694 


1695 


5281 


5282 


656 


5336 5365 / 


561 


1039 


320 


321 


322 


1696 


1697 


5283 


5284 




2 


1067 / 3 


323 


324 


325 


1698 


1699 


5285 


5286 


655 


1/1 


5336 5365 / 


326 


327 


328 


1702 


1703 


5287 


5288 






2 




329 


330 


331 


1704 


1705 


5289 


5290 


654 


/o 


1/1 




332 


333 


334 


1707 


1708 


5291 


5292 


653 


/o 


5356 / 1 


335 


336 


337 


1709 


1710 


5293 


5294 


652 


/o 


3825 / 1 


338 


339 


340 


1711 


1713 


5295 


5296 


651 


3825 5356 / 


1040 


1041 


341 


342 


343 


1714 


1715 


5297 


5298 




2 


1042 / 3 


344 


345 


346 


1716 


1717 


5299 


5300 


650 


/o 


1701 / 1 


347 


348 


349 


1719 


1720 


5301 


5302 


649 


1 8 9 10 11 


962 


1013 


350 


351 


352 


1721 


1722 


5303 


5304 




12 13 30 31 


1018 


1023 


353 


354 


355 


1723 


1725 


5305 


5306 




32 33 34 35 


1028 


1033 


356 


357 


358 


1726 


1727 


5307 


5308 




36 37 38 39 


1046 


1047 


359 


360 


361 


1728 


1729 


5309 


5310 




40 41 42 43 


1048 


1064 


362 


363 


364 


2536 


2537 


5311 


5312 




44 45 46 47 


1065 


1066 


365 


366 


367 


2538 


2539 


5313 


5314 




48 49 50 51 


1624 


1625 


368 


369 


370 


2540 


2541 


5315 


5316 




52 53 54 55 


1626 


1627 


371 


372 


373 


2542 


2543 


5317 


5318 




107 108 109 


1628 


1629 


374 


375 


376 


2544 


2545 


5319 


5320 




110 111 112 


1630 


1631 


377 


378 


379 


2546 


2547 


5322 


5323 




113 114 115 


1632 


1633 


380 


381 


382 


2548 


2549 


5324 


5325 




116 117 118 


1634 


1635 


383 


384 


385 


2550 


2551 


5326 


5327 




119 120 121 


1636 


1637 


386 


387 


388 


2552 


2553 


5328 


5329 




122 123 124 


1638 


1639 


389 


561 


566 


2554 


2555 


5330 


5332 




125 126 127 


1640 


1641 


571 


576 


581 


2556 


2557 


5333 


5334 




128 129 130 


1642 


1643 


586 


587 


588 


2558 


2559 


5335 


5336 




131 132 133 


1644 


1645 


589 


590 


591 


2560 


2561 


5337 


5338 




134 135 136 


1646 


1647 


592 


593 


594 


2562 


2563 


5339 


5340 




137 138 139 


1648 


1649 


595 


596 


597 


2564 


2565 


5342 


5343 




140 141 142 


1650 


1651 


598 


599 


600 


2566 


2567 


5344 


5345 




143 144 145 


1652 


1653 


601 


602 


603 


2568 


2569 


5348 


5349 




146 147 148 


1654 


1655 


604 


605 


606 


2570 


2571 


5350 


5351 




149 150 151 


1656 


1657 


607 


608 


609 


2572 


2573 


5353 


5354 




152 153 154 


1658 


1659 


610 


611 


612 


2574 


2575 


5355 


5356 




155 156 157 


1660 


1661 


613 


614 


615 


2576 


2577 


5360 


5361 




158 159 160 


1662 


1663 


616 


617 


618 


2578 


2579 


5362 


5363 




161 162 163 


1664 1665 


619 


620 


621 


2580 


2581 


5365 5366 










622 623 624 


2582 2583 



Table 51: i p of the particles in MIF1739, to build C n from C n +i (cont.) 



64 



On / T 




Off / T 


n 


On / T 


Off / T 


n 


On / T 


Off / T 


coc coc 
OZD bzb 


COT 

bz < 


2584 


2585 


649 




3791 


3792 


c a n 

o4y 




K OOO K OOO 
OOOZ OOOO 


coo con 

ozo bzy 


con 
boU 


2586 


2587 






3793 


3794 






roO/i COOK 

0oo4 OOOO 


fjoi coo 
Ool bOZ 


coo 
boo 


2588 


2589 






3795 


3796 






C O OT K OOO 
OOOV OOOO 


CO /I CO c 

oo4 boo 


COC 

bob 


2590 


2591 






3797 


3798 






coon c a n 
Oooy oo4(J 


fiOT CQQ 
00/ bOO 


eon 

boy 


2592 


2593 






3799 


3800 






0o4z 0o4o 


c /i n c /i i 
04U 041 


C A O 

04z 


2594 


2595 






3801 


3802 






tZO A A CO/1C 

0o44 oo4o 


a a o e /i /i 
D4o D44 


e /i e 
O40 


2596 


2597 






3803 


3804 






0o4o 0o4y 


fS4.fi R47 

D4D D4 / 


040 


2598 


2599 






3805 


3806 






p.qp.0 ^^A 

OOOD 0004 


04y 000 


DOl 


2600 


2601 






3807 


3808 






kokc: cocfi 
OOOO OOOD 


ceo c c o 
ODZ DOO 


C E /I 

bo4 


2602 


2603 






3809 


3810 






Kocn koci 

oobU oobl 


uoo ooo 


(^7 

DO / 


2604 


2605 






3811 


3812 






OOOZ OODD 


ooo ooy 


een 
bbU 


2606 


2607 






3813 


3815 






0ob/ O0D0 


CC1 ceo 

DDI bbz 


CCO 

bbo 


2608 


2609 






3816 


3817 






KOTO KOTO 
DO (I OO/O 


CC A CC E 

oo4 bbo 


ccc 

bbb 


2610 


2611 






3818 


3819 






kot a I onn 

ooV4 / oyy 


CC7 CCO 

do / bbo 


ccn 

bby 


2613 


2614 






3821 


3822 


e a 
b4o 




1 / 1 
1 / 1 


crn CT1 

D/U bfl 


CTO 

b/ Z 


2615 


2616 






3823 


3824 


a at 
b4f 


1/1 
1 / 1 


1 1 AT 11/IC / 

114^ 114o / 


O J O U/1 


^7^ 

D f O 


2617 


2619 






3825 


3827 






9 
z 


D / D DM 


R7& 

D f O 


2620 


2621 






3828 


3829 




P>Q£> 

dod oyi oyo 


10^8 10^Q 

IDOO IDOy 


C7n con 
D/y boll 


CO 1 

bol 


2622 


2623 






3830 


3831 




7H1 Tnc TCI 

/Ul (Do ioL 


1 ncn 1 no7 
lUbU lUo/ 


KQO «QQ 
OOZ OOO 




2625 


2626 






3833 


3834 




QC9 1 098 
yoz idzo 


1 0&& 1 O^Q 
idoo iuoy 


DOO DO f 


DOO 


2627 


2628 






3835 


3836 




1 0^ / Q 
idoo / y 


1 0Q0 1117 
ioyo 1 1 1 1 


uoy OyO 


RQ9 
oyz 


2629 


2631 






3837 


3839 






111C 111Q / 

1 1 10 iiiy / 




oyo 


2632 


2633 






3840 


3841 






1 

ID 


uy / uyo 


oyy 


2634 


2635 






3842 


3843 


040 


/ 


Qfi9 / 1 

yoz / 1 


700 709 
(DO fOZ 


70^ 

I DO 


2637 


2638 






5271 


5272 


(\AA 
044 


Q£9 / 1 

yoz / 1 


1 09°. in^ / 

IDZO IDOO / 


704. 70^ 

1 D4 f DO 


707 

1 D 1 


2639 


2640 






5273 


5274 






9 
z 


708 70Q 
j do ( uy 


71 

/ ID 


2641 


3738 






5275 


5276 


RA^ 

040 


/ 


QR9 / 1 
yoz j 1 


71 1 71 9 
/ 11 l 1Z 


71 "3 
f 10 


3739 


3740 






5277 


5278 


«A0 
D4Z 


/ 


7^1 / I 
< Ol / 1 


T1 A T1 E 

/ 14 f 10 


ti e 
t Id 


3741 


3742 






5279 


5280 


C A~l 

b41 


/ n 

/ 


COC / 1 

bob / 1 


71 7 71 R 

/ 1 / i 10 


71 Q 
/ iy 


3743 


3744 






5281 


5282 


040 


/ n 


70fi / 1 

/ DO / 1 


790 791 
/ ZD 1 Zl 


799 
1 zz 


3745 


3746 






5283 


5284 


ooy 


/ n 


fiQI / 1 

oyi / 1 


(16 /z4 


TO E 

f z0 


3747 


3748 






5285 


5286 


coo 
boo 




Tni / 1 
fUl / 1 


/ZD / ZY 


TOO 
/ ZO 


3749 


3750 






5287 


5288 


eoT 
bo ( 


/ u 


ene / 1 
byb / 1 


7on Ton 


TO 1 


3751 


3752 






5289 


5290 


COC 

bob 


/ n 

/ 


1/1 

1 / 1 


700 TOO 

* oz f 00 


TQA 

( o4 


3753 


3754 






5291 


5292 


CO K 

boo 


1/1 

1 / 1 


11/11 11/iO / 

1141 114z / 


TOE TOC 

/oo fob 


TOT 


3755 


3756 






5293 


5294 







z 


7°.8 7^Q 

/ 00 / oy 


7/10 
f 4D 


3757 


3758 






5295 


5296 


004 


/ n 


1 / 1 
1 / 1 


741 742 


743 


3759 


3760 






5297 


5298 


OOO 


1 DoD oyi 


10^9 x'ft^ 

1DOZ IDOO 


744 745 


746 


3761 


3762 






5299 


5300 




fiQfi 7fl1 7Dfi 


10^4 1081 

1D04 IDOl 


747 748 


749 


3763 


3764 






5301 


5302 




Q£9 1 01 

/oi yoz luio 


IOP.9 10^*^ 
1DOZ IDOO 


750 751 


752 


3765 


3766 






5303 


5304 






1 0K4 1111 

1D04 1111 


753 754 


755 


3767 


3768 






5305 


5306 






1119 111 1 } / 
1 1 iz 11 10 / 


756 757 


758 


3769 


3770 






5307 


5308 






1 
ID 


759 760 1081 


3771 


3772 






5309 


5310 


ooz 


/ n 


101^ / I 
1010 / 1 


1082 


1083 


3773 


3774 






5311 


5312 


OOI 


/ n 
/ u 


QR9 / 1 
yoz / 1 


1084 


1087 


3775 


3776 






5313 


5314 


OOD 


/ n 


7^1 / I 
( Ol / 1 


1088 


1089 


3777 


3778 






5315 


5316 


ozy 


/ n 


701 / I 
1 Dl / 1 


1090 


1111 


3779 


3780 






5317 


5318 


628 


/o 


706 / 1 


1112 


1113 


3781 


3782 






5319 


5320 


627 


/o 


696 / 1 


1117 


1118 


3783 


3784 






5322 


5323 


626 


/o 


691 / 1 


1119 


1141 


3785 


3786 






5324 


5325 


625 


/o 


686 / 1 


1142 


1147 


3787 


3788 






5327 


5328 


624 


/o 


1/1 


1148 / 398 


3789 3790 






5329 5330 


623 


/o 


561 / 1 


















622 


1005 1027 



Table 52: i p of the particles in MIF1739, to build C n from C n +i (cont.) 
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n 


On / T 


Off / T 


n 


On / T 


Off / T 


n 


On / T 


Off / T 


uzz 


1 ^fil / 9 


1 09Q / 
luzy / o 






701 / 1 

( Ul / 1 


t\PA 

OU'l 


1298 / 7 


P9^ 


/ u 


c i7R / 1 

O / U / 1 
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ccn cci CCQ 

oou ooi ooy 


31 1 
Oil 


/o 




e^Q / 1 

ooy / i 


379 

O ( Z 


QQQ Q/IQ QC1 

ooy o^o ooi 


ROO ROl (S9zL 

OUU OU1 OZ:4: 




/ OU 


cftn / *31 

OUU / Ol 


31 

OIU 


768 / 1 




Pi3Q p>40 / 9 
ooy 04:U / z 




Q cp i Q8Q eio 
ooo ooy oiu 


(^9^ ^9^ fi/IQ 
ozo ozo 04:y 


QQfi 
000 


/ n 


9^Q / 1 
ZOO / 1 


3QQ 

ouy 


/o 




7PR 1 1 
( 00 / 1 




/ P 
I D 


OOU / / 


QQ^ 
000 


9(^Q / 1 
ZOO / 1 


QQ9 Q49 / 9 
yoz y4:Z / z 


3QQ 
OUO 


/o 




3QQ / 1 

ooy / i 


371 

O i 1 


/ n 


ooy / i 


004: 


Q*39 Q/L9 / 9 
yoz. y4:Z / z 


9ftQ QQ9 qa_A 
zoo oyz y4:4: 


307 

OU ( 


/o 




343 / 1 

04:0 / 1 


370 
( U 


/ n 
/ u 


QQQ / 1 

ooy / i 








OUO 


/o 




347 /1 

04: ( / 1 


3fiQ 

ooy 


/ n 


Q^ / 1 
000 / 1 


QQQ 
000 


9£Q / 1 

ZOO / 1 


QQ9 Q49 / 9 
yoz y4:Z / z 


OUO 


/o 




9^7 / 1 
ZO ( / 1 


3fl8 
ooo 


QQQ QCC QQQ 

ooy ooo ooy 


^77 ^7R ^7Q 
oil oio o ( y 


OOZ 


^9*3 ^9/t ^9^ 

OZO OZ4: OZO 


&Q4 SQ^i ^Q(S 
oy4: oyo oyo 


304 

OU4: 


/o 




9R3 / 1 

ZOO / 1 




C 4 C K AQ c 79 
04:0 o^y ( z 


fiQ9 fiOQ f^n/l 
OUZ OUO 0U4: 




PiQ^ ^Q7 f^QK 
000 00 ( 000 


QQ7 QQQ &QQ 

oy ( oyo oyy 


303 
OUO 
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389 / 1 


331 


/ n 


554 / 1 


295 


/o 




319 / 1 


360 


/o 


355 / 1 


330 


/o 


343 / 1 


294 


/o 




358 / 1 


359 


/o 


339 / 1 


329 


343 / 1 


557 582 / 2 


293 


271 / 1 




340 359 / 2 


358 


339 355 389 


597 599 622 


328 


882 884 885 


523 524 525 


292 


/o 




271 / 1 




/3 


623 / 4 




886 887 888 


536 537 538 


291 


/o 




299 / 1 


357 


541 557 / 2 


573 574 598 




889 890 891 


539 540 555 


290 


/o 




279 / 1 






/3 








289 





Table 55: i p of the particles in MIF1739, to build C n from C n +i (cont.) 
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n 


On / T 




Off / T 
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On / T 




Off / T 




n 


On / T 


Off / T 




98Q 
zoy 


o«7 971 
zu / z / ± 


^90 
ozu 
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zyo oi i oio 


9^ 
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137 / 1 
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zoo 


1007 


1008 


309 


310 
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340 347 
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OOO 00 f ooo 
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137 / 1 
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137 / 1 






1012 


1624 


315 


316 


39^ 
ozo 


988 
zoo 
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1637 


1638 


363 


364 


365 


989 
zoz 


228 267 


275 


9R0 9R1 9R9 
ZUU ZU1 zuz 


94^ 


/o 
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OOO 
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107 
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534 


535 


536 
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558 


ooy 
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138 




110 


111 112 


537 


538 
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zuz 


/o 
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560 


962 


yuo 


139 


140 


141 




113 


114 115 


540 


542 


543 


0£M 

zOl 
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zzo zzy zoU 




964 


965 
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143 
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116 
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544 
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zo4 ZOO ZOD 




967 


968 




145 


146 
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119 
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375 376 


384 


OA A OAK O/lfi 

z44 z4o z4o 




970 
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148 


149 
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554 
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y (0 
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129 130 
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zuu 
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980 


981 
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158 
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132 133 
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228 229 


230 
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983 


984 
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161 
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969 
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985 


986 


987 
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137 


138 139 


970 


971 
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244 245 


246 


374 375 376 




988 


989 


990 


166 


167 


271 




140 
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973 


974 


975 




247 264 


278 


383 384 385 




991 


992 


994 


275 


287 


288 




143 


144 145 


976 


977 


978 




/12 




388 / 13 




995 


996 


998 


289 


290 


291 




146 


147 148 


979 


980 


981 


258 


/o 




382 / 1 




999 


1000 


292 


293 


294 




149 


150 151 


982 


983 


984 


257 


/o 




137 / 1 




1002 1003 


295 


296 


297 




152 


153 154 


985 


986 


987 


256 


137 / 1 




324 344 / 2 




1004 1006 


306 307 308 




155 156 157 


988 


989 990 


255 


/o 



Table 56: i p of the particles in MIF1739, to build C n from C n +i (cont.) 
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On / T 




Off / T 
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On / T 




Off / T 
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zoo 
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i fin 

1UU 
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994 


91 fi 
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244 


324 


331 
oo± 


276 
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1 Q9 
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978 


979 


980 


160 


161 162 




161 
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1 fi3 
1DO 


995 996 


998 
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297 / 4 




981 


982 


983 


163 


164 165 
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1 fifi 


999 


1000 


91 ^ 

Z lO 


/o 






331 / 1 




984 


985 


986 


166 


167 267 
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971 

Z l i 


1002 


1003 


914 
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/o 






324 / 1 




987 


988 


989 


284 
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275 
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981 

ZOl 
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z ±o 


/o 






244 / 1 
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991 


992 
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288 289 
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1007 
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91 9 

Z 1Z 
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994 
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996 
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1002 1003 
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1004 1006 








296 
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1628 


1629 
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zuo 


/o 






149 / 1 
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305 


306 
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OU l 
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907 
zu i 


149 / 1 




247 264 / 2 




1010 1011 
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ZUO 
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312 
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zuo 
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1 Q1 
iy i 


/o 
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314 


315 
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/o 






137 / 1 
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326 


327 


1638 


1639 


zuo 


/o 






271 / 1 


loy 


1 962 / 2 


101 


270 272 




328 


329 


330 


1640 


1641 


909 
zuz 


137 


149 


1 R7 
±o / 


272 


273 291 










/3 






331 


332 


333 


1642 


1643 




247 


264 


397 
OZ 1 


292 


293 311 


1 88 
100 


/o 






1/1 




334 / 136 


1644 


1645 




328 / 7 




312 330 / 8 


1 87 
lo ( 


1 8 


9 10 


11 


253 


256 268 










1646 


1647 


901 

ZU1 


/o 






149 / 1 




12 


13 30 


31 


269 


273 274 










1648 


1649 


9nn 

zuu 


149 


/ 1 




327 


328 / 2 




32 


33 34 


35 


276 


277 278 










1650 


1651 


1 QQ 

iyy 


244 


324 


397 
OZ ( 


290 


309 310 




36 


37 38 


39 


510 


511 512 










1652 


1653 




/3 






329 / 4 




40 


11 42 


43 


513 


514 515 










1654 


1656 


i no 
198 


/o 






244 / 1 




44 


15 46 


47 


516 


517 518 










1657 


1658 


19 f 


/o 






324 / 1 




48 49 50 


51 


519 


520 521 










1660 


1661 


1 Qfi 

iyo 


/o 






327 / 1 




52 


53 54 


55 


522 


523 524 










1662 


1664 


1 Q<i 
iyo 


/o 






167 / 1 




101 


107 


108 


525 


526 527 










1665 


1666 


1 Q/L 
iy^t 


167 / 1 




247 264 / 2 




109 


110 


111 


528 


529 530 










1668 


1669 


i no 
19o 


/o 






149 / 1 




112 


113 


114 


531 


532 533 










1670 


1672 


1 Q9 
lyz 


244 


247 


ZOO 


8 9 


10 11 12 




115 


116 


117 


534 


535 536 










1673 1674 / 




260 


261 


9fi9 
zoz 


13 


30 31 32 




118 


119 


120 


537 


538 539 










137 






264 


272 


973 
Z I o 


33 


34 35 36 




121 


122 


123 


540 


542 543 


93A 


/o 






167 / 1 






274 


276 


977 
Z / / 


37 


38 39 40 




124 


125 


126 


544 


546 547 


zoo 


167 / 1 




327 328 / 2 




278 


510 


^1 1 
Oil 


41 


42 43 44 




127 


128 


129 


548 


550 551 


939 
zoz 


324 


327 


328 


260 261 


262 




512 


513 


^1 A 
014t 


45 


46 47 48 




130 


131 


132 


552 


554 555 




335 / 4 




280 281 / 5 




515 


516 


^1 7 
01 1 


49 


50 51 52 




133 


134 


135 


556 


558 559 


ZOl 


/o 






335 / 1 






518 


519 


^90 
ozu 


53 54 55 107 




136 


137 


138 


560 


962 963 


930 

zou 


/o 






324 / 1 






521 


522 


^93 

ozo 


108 


109 110 




139 


140 


141 


964 


965 966 


99Q 
zzy 


/o 






167 / 1 






524 


525 


ozu 


111 


112 113 




142 


143 


144 


967 


968 969 


998 
zzo 


167 / 1 




327 328 / 2 




527 


528 


^90 
ozy 


114 


115 116 




145 


146 


147 


970 


971 972 


997 
zz / 


/o 






167 / 1 






530 


531 


^39 

ooz 


117 


118 119 




148 


149 


150 


973 


974 975 


99fi 
ZZU 


167 / 1 




331 332 / 2 




533 


534 


ooo 


120 


121 122 




151 


152 


153 


976 


977 978 


nor 
ZZO 


/o 






167 / 1 






536 


537 


£ QQ 
OOO 


123 


124 125 




154 


155 


156 


979 


980 981 


OO A 

zz4 


167 


/ 1 




244 278 


/2 




539 


540 


C A O 

o4z 


126 


127 128 




157 


158 


159 


982 


983 984 


ooo 
zzo 


/o 






167 / 1 






543 


544 


K A£. 

o4o 


129 


130 131 




160 


161 


162 


985 


986 987 


999 
zzz 


167 / 1 




247 264 / 2 




547 


548 


OOU 


132 


133 134 




163 


164 


165 


988 


989 990 


991 
ZZ 1 


/o 






137 / 1 






551 


552 


004t 


135 


136 137 




166 


167 


280 


991 


992 994 


990 
zzu 


/o 






167 / 1 






555 


556 


558 


138 


139 140 




281 


284 


285 


995 


996 998 


219 


137 


167 


244 


275 294 


295 




559 


560 


962 


141 


142 143 




300 / 100 


999 


1000 




247 


264 


278 


313 314 


315 




963 


964 


965 


144 


145 146 










100S 


1003 




327 328 / 8 


316 333 


334 




966 


967 


968 


147 


148 150 










1004 1006 










/9 






969 


970 


971 


151 


152 153 










1007 1008 


218 


/o 






167 / 1 






972 


973 


974 


154 


155 156 










1010 1011 


217 


167 / 1 




244 278 / 2 




975 976 977 


157 


158 159 










1012 / 101 


216 
























186 


/o 



Table 57: i p of the particles in MIF1739, to build C n from C n +i (cont.) 



70 



n 


On / T 




Off / T 


n 


On / T 




Off / T 


n 


On / T 




Off / T 


1 8fi 






000 / 1 

ouu / 1 


1 RO. 
±uo 






40Q / 1 

4:oy / 1 


1 1 Q 
1 iy 


/ n 




1 1 n / 1 


i 8^ 

100 


/ n 
/ u 




1 9x1 1 1 
±0 f / 1 


1 ^9 
±uz 


/ n 
/ u 




1 40 / 1 

14:U / 1 


118 
1 10 


/ n 
/ u 




8^/1 
00 / 1 


1 84 

104: 


1U ( zoo 


zoo 


9R0 9R1 9fS9 

ZOU ZU1 zuz 


1 fil 

1U1 


1 40 / 1 




AfxA 470 / 9 

4:U4: 4: / U / Z 


I 1 7 

I I f 


/ n 




84/1 




on A 1 A 

304 / 4 




oon 001 / e 
zoU zoi / 


1 £?n 
IbU 


a a a /1 
4b4 / 1 




/I TO A TO I O 

4^ 4ro / z 


11c; 
lib 


/o 




(8/1 


1 80 

lOO 


/ u 




ZOU / 1 


1 

±oy 


4^Q / 1 
4oy / ± 




4RQ 471 / 9 

4:Uy 4: / 1 / Z 


1 1 ^ 
110 


/o 




94/1 

Z4 / L 


1 89 

lOZ 


/ n 




& L ± L ± I 1 


1 ^8 
±00 


/ n 

/ u 




4R4 / 1 

4:U4: / 1 


1 1 4 

1 14: 


24/1 




1 09 1 1 fi / 9 
±uz ±±u / z 


1 81 

lOl 


/ n 
/ u 




9^0 / 1 
zoo / 1 


1 ^7 
±0 / 


/ n 




40Q / 1 

4:Oy / 1 


1 1 

1 10 


/o 




94 / 1 

Z4 / L 


1 80 

lOU 


/ n 
/ u 




004 / 1 

OU'i / 1 


1 ^fi 
±ou 


/ u 




1 9x1 i 1 

IU / / 1 


1 1 9 
1 iz 


24/1 




1 44 1 ^fi / 9 


1 7Q 

i / y 


/ n 




1 R7 / 1 


1 ^ 
100 


1 t\i 1 1 




AAC\ /IfiO / 9 

4:4:U 4:UO / Z 


1 1 1 
111 


/o 




1 30 / 1 
IOU / 1 


1 ( o 


iu / oyu 


0Q1 


99Q 900 901 
zzy zou zoi 


1 ^4 


941 949 


94^ 

Z40 


408 441 449 

4:00 4:4:1 4:4:Z 


110 
1 iu 


102 156 / 2 


1 Qi 14c; 14fi 

lOl 140 L^±\J 




QQO QQQ 

oyz oyo 


0Q4 


OQO OQQ OOA 
ZOZ ZOO Z04: 




9^4 9^^ 
ZOI zoo 


9^7 
zo t 


440 AfxO Aft^t 
4:4:0 4:UZ 4:UO 








/ 6 




OCiK ATA 

oyo 414 


/lie; 
41o 


OOC OQ£J OQ7 

ZOO ZOD zo/ 




ZOO / 1 




Add ART 1 Q 

4DD 40/ / 


1 AO 

iuy 


/o 




1 no / 1 
lUz / 1 




41 fi 417 


41 8 

4:10 


OQQ OQQ 9zL0 

zoo zoy Z4:U 


1 ^0. 
100 




488 

TOO 


941 949 940 

Z4:l Z4:Z Z4:0 


1 08 

1UO 


/o 




1 1 1 

IOU / 1 




410. /IQ8 


/1QQ 

4:oy 


941 949 940. 

Z4:l Z4:Z Z4:0 




4SO AQn 
ioy 4:yu 


4Q1 
^yi 


9^4 9^^ 9^7 

Z04: ZOO ZO i 


1 07 
IU ( 


/o 




9/1/1 

Z4: / 1 




/i/in /Mi 


449 

4:4:Z 


94^ 94fl 947 

ZIO Z4:U Z4: J 




/ D 




9^8 / 7 
zoo / / 


1 OR 
iuu 


24 / 1 




77 81 / 9 
f f 01 / z 




/MQ zlRO 


4fi0 


948 94Q 9^0 
zio Z4:y zou 


1 ^9 

IOZ 


/ n 

/ u 




48fi / 1 

4:OU / 1 


1 0^i 

1UO 


/o 




8Q / 1 
oy / 1 




4fi4 4fi c i 

4UO 


Afxfx 

4:00 


OKI OCO 

ZOI ZOZ Z04: 


1 ^1 
101 


/ n 




487 / 1 

4:0 ( / 1 


1 04 

1U4: 


76 77 78 79 


a q in 11 19 
y iu 11 iz 




4fi7 48fi 


487 

4:0 i 


o^c, 9C7 oco 
ZOO ZO / zoo 


1 ^0 
10U 


9/11 9^4 
Z41 Z04t 


9^ 
ZOO 


/188 /18Q /1Q0 
4:00 4:0y 4:yu 




80 81 84 85 


1 Q 00 01 09 
10 ou 01 oz 




ASS 48Q 
too ^±oy 


4Q0 


9fi4 9fi*i 9(S(S 
ZU4: zuo zuu 




/ ^ 

/ 




4Q1 / 4 

4:y 1 / 4: 




86 87 8i 


, 89 


qq oa qp; OR 

OO 04: OO OU 




4Q1 / Q1 
'iyi / o± 




984 98^ I 09 
Z04: ZOO / oz 


1 4Q 

ny 


/ u 




9^^ / 1 

ZOO / 1 




96 97 99 100 


0.7 08 OQ AC) 

/ 00 oy 4:U 


1 77 






998 / 1 
zzo / 1 


1 48 
no 


/ n 




9/11 / I 

Z4:l / 1 




102 228 


229 


41 49 40 44 

4:1 4:Z 4:0 4:4: 


1 7 fx 
1 i u 


998 99a 
iZo zzy 


900 


QQO QQ1 QQ9 
oyu oyi oyz 


1 47 


/ n 
/ u 




9^4/1 

Z04: / 1 




230 231 


232 


4^ 4(S 47 48 

4:0 4:U 4: i 4:0 




90,1 900 
iOl zoz 


90Q 
zoo 


QQQ QQzl Q.Qp; 
oyo oyi oyo 


1 A« 
nu 


/ n 




1 f\7 1 1 
ID 1 / 1 




233 234 


235 


4Q ^0 Pil ^9 
4:y ou 01 oz 




9Q4 9Q C ; 
ZO^± zoo 


OQfi 

ZOO 


414 41^ 41 f\ 

4:14: 4:10 4:1U 


1 A ^ 


/ n 




1 07 / 1 
10 ( / 1 




236 237 


238 


KQ KA ^ 104 

OO 04: OO 1U4: 




237 238 


239 


417 418 zllQ 
4:1 ( no iiy 


1 44 


/ n 




1 /IQ / I 

i4:y / 1 




239 240 


241 


107 108 1 0Q 

iu* luo iuy 




240 241 


242 


AQQ AQQ 440 

100 loy nu 


1 4^ 
no 


/ u 




1 Aft I 1 

14:U / 1 




242 243 


244 


117 118 1 1 Q 
11 1 110 1 iy 




243 244 


245 


441 449 44^ 

H± HZ HO 


1 49 

IftZ 


/ n 
/ u 




1 04 / 1 

1U4: / 1 




245 246 


248 


190 191 199 

1ZU 1Z1 1ZZ 




246 248 


249 


4^9 /lfiQ /1R4 

4UZ 4DO 


1 /1 1 

14:1 


/ n 




Q9 / 1 

yz / 1 




249 251 


252 


190 1 94 1 09 

1ZO 1Z4: IOZ 




251 252 


253 


zlftc: Acta acv-7 


1 40 

14:U 


/ n 




1 /IO / 1 

14:U / 1 




254 255 


257 


1 QQ 1 OA 1 QC: 

lOO 104: lOO 




254 255 


256 


A&p. AR7 4ftft 

IOU 4:0 ( lOO 


1 

ioy 


/ n 
/ u 




1 40 / 1 
14:0 / 1 




258 510 


511 


1 ofi 107 108 
IOU 10/ 100 




257 258 / 29 


A8.Q AQC\ /1Q1 
4oy 4yu ^yi 


1 08 
lOO 


/ n 




Q^ / 1 

yo / 1 




512 513 


514 


1 OQ 1 47 1 48 

lOy 14: ( 14:0 








/ on 
/ ou 


1 07 
10 ( 


/ n 




7^/1 
10/ 1 




515 516 


517 


1 4Q 1 ^0 1^1 

i4:y iou 101 


1 7^ 

± ( o 


/o 




9^0, / 1 
zoo / 1 


1 Ofi 
IOD 


/ n 




Q8 / 1 
yo / 1 




518 519 


520 


1 eco 1 p;q i ka 

IOZ lOO 104: 


1 74 


/o 




944 / 1 

ZH / 1 


1 0^ 
100 


/ n 




101 / I 
1U1 / 1 




521 522 


523 


ikc ic;7 icq 
100 10 ( loo 


1 70 
1 I 


/o 




9^ / 1 
ZOD / 1 


1 04 

104: 


Q9 

yz yo 


1 0/1 


QQ 1 00 110 

yy iuu 110 




524 525 


526 


1 KQ 1 «o IfSI 
ioy iuu iui 


1 79 
± 1 z 


/o 




1 P\7 1 1 
±D / / 1 




10 * ±4y 


1 K7 


114 11^ 1 98 

114: llO 1ZO 




527 528 


530 


1 fx9 1 fio 1 (\A 

1UZ 1UO 1U4: 


1 71 
1 ( 1 


/o 




1 /IQ / I 








1 9Q / 7 
izy / / 




531 533 


534 


1«P. 1^7 
1D0 1DD 10/ 


1 70 


/o 




1 /lfi /1 


1 00 
100 


/ n 




1 f\7 I 1 
ID ( / 1 




536 537 


539 


/ 79 


1 fxQ 


/o 




140. / 1 
no / 1 


1 09 

IOZ 


1 4f) 1 4R 


1 R7 


80 8fi 87 88 / 
ou ou / 00 / 




540 / 71 






1 R8 
lOO 


143 146 


149 


998 99Q 900 
zzo zzy zou 




1 6 




A 

4: 


1 00 
1UO 


8 12 30 31 38 


^(^171890 
1/ lo ZO 




167 438 


440 


OQ1 OQO OQQ 

zol ZOZ zoo 


1 Q 1 

lol 


/o 




(\) J 1 




39 40 48 49 


oa occ oa 07 
z4 zo ZO Li 




441 442 


443 


904 90^ 90(S 
ZOl zoo zou 


1 00 

IOU 


/o 




1 40 / 1 

14:U / 1 




107 108 


109 


7P* 7Q 80 8^ 
iu / y ou 00 




462 463 


464 


907 908 90Q 

zo 1 zoo zoy 


1 9Q 
izy 


140 / 1 




1 09 11^ / 9 
1UZ 11U / Z 




119 120 


121 


8fi 87 88 8Q 

00 / 00 oy 




465 466 


467 


940 941 949 

Z4:U Z11 Z4:Z 


1 98 
1ZO 


/o 




10/1/1 

1U4: / 1 




122 123 


134 


Qf. Q7 QQ 1 00 
yo y f yy iuu 




469 470 


471 


94^ 94^ 94(S 

ZIO Zld Z4:U 


1 97 

1Z ( 


104 / 1 




Q7 1 1 9 / 9 
y / 1 iz / z 




135 136 


149 


109 100 998 

1UZ 1UO zzo 




472 473 


486 


9/18 9/1Q 9^1 
zio z^±y zoi 


1 9£ 
1ZD 


/o 




1/!0 / I 

14:U / 1 




150 151 


259 


99Q 900 901 
zzy zou zoi 




487 489 


490 


9^9 9^4 9^^ 

ZOZ ZOI zoo 


1 9^ 
1ZO 


97 102 116 / 


1 9fi 1 97 1/11 

1ZU IZ ( 14:1 




260 261 


277 


OQO OQQ OQfi 

ZOZ zoo zou 




491 / 25 




9^7 9^^ / 9fi 




3 




142 / 4 




278 279 


280 


9^7 9 Q 8 9SQ 
Zitj 1 ZiOO zoy 


167 


/o 




137 / 1 


124 


/o 




97 / 1 




281 296 


297 


240 241 242 


166 


137 / 1 




487 489 / 2 


123 


/o 




95 / 1 




298 299 


300 


248 249 251 


165 


439 468 / 2 


486 490 491 


122 


95 / 1 




102 116 / 2 




316 317 


318 


252 254 255 








/3 


121 


/o 




95 / 1 




336 337 


338 


510 511 512 


164 


/o 




468 / 1 


120 


102 116 / 2 


96 111 125 / 




541 542 543 


513 514 515 


163 


/o 












3 











Table 58: i p of the particles in MIF1739, to build C n from C n +i (cont.) 



71 



n 


On / T 


Off / T 


n 


On / T 




Off / T 


1UO 


c.c,Q cen tci 
ooy juu ou± 


516 


517 518 


Q1 
yo 


153 / 4 




1 19 1 fil /I 




1£9 1fi3 18/1 
OOZ ODJ Oo^ 


519 


520 521 


y<± 


/o 




88 / 1 
00 / ± 




181 18^ 187 

OoO OoO Oof 


522 


523 524 


Q3 
yo 


112 126 


127 


1 QC. IOO 1 QQ 

100 100 ioy 




wo «no cnn 
ooo uuo uuy 


525 


528 530 




/3 




1 13 / 4 

IOO / 4: 




cin fill fi19 

U-LU Ull Uli 


531 


533 534 


Q9 


88 135 / 2 


119 1 9fi 1 97 




boo Do4 boo 


536 


537 539 








1 Q 




uoy uuu / uo 


/ 66 




Q1 

y ± 


/o 




191 / I 
IZO / 1 


i no 
lUz 


/ u 


149 / 1 


yu 


/o 




lor /1 

loo / 1 


1U1 


c c; n in 
D y 1U 


119 


134 234 


89 


/o 




O O / I 

88/1 




11 1 Q 17 lO 

11 lo 1/ lo 


235 


243 244 


OO 

88 


/o 




00/1 




OQ OA OK OR 

zo Z4 ZO ZD 


245 


246 257 


8 ( 


55 / 1 




nn 1 n£ / o 
yU IUO / I 




07 OO QQ OA 

It 6a 66 o4 


258 


259 260 


of; 
86 


105 125 


135 


tc; on 01 on / 
lb 8U 81 89 / 




Q C Of; 07 ,4 1 
OD OO O/ 41 


261 


277 278 




/3 




4 




/lO AO A A AZ. 

4z 4o 44 4o 


279 


280 281 


k 
80 


168 169 


170 


77 70 70 QO 




4o 4/ oU Ol 


296 


297 298 




171 172 


173 


QQ Q/l QK Qfi 

80 84 80 8b 




CO C Q K /I CC 
DZ DO 04 00 


299 


300 316 




174 175 


176 


ot m no nQ 
8( 91 92 9o 




76 79 80 85 


317 


318 336 




177 178 


179 


94 95 96 97 




Of? 07 OO QQ 


337 


338 526 




180 181 


182 


mi infi if)7 

IUO 1UU lUi 




nc f\T 1 1 n 

yo yo y/ 111) 


527 


540 541 




183 184 


185 


1 no 1 nn i i n 
108 1U9 11U 




111 io/i iocc 
111 lz4 IzO 


542 


543 559 




186 187 


188 


111 1 on 1 01 
111 IzU IZL 




1 Q.7 1QO 1 QQ 

10/ 100 ioy 


560 


561 562 




189 190 


191 


199 193 194 

1__ LAO LZi^± 




1^9 1 ^ Ifil 
ioz ±00 1U1 


563 


584 585 




216 217 


218 


191 131 1 3fi 

_LZO -LOO -LOU 




I f.0 I K.A 

1UZ j o*± 


586 
608 


587 588 
609 610 




219 220 
/ 30 


221 


/ 31 

/ 






611 


612 633 


84 


89 90 91 103 


1 (?o 1 cn 1 7n 
loo loy 1/U 






634 


635 659 




104 105 


106 


1 71 1 70 1 79 

1/1 1/z 1(6 






660 / 55 




107 108 


117 


17/1 1 7C 1 TR 
1/4 1/0 I/O 


1UU 


/ U 


162 / 1 




118 119 


120 


1 77 1 7Q 1 70 

1 / / 1/0 1 /y 


QQ 

yy 


/ n 


88 / 1 




121 122 


132 


1 SO 181 1 P.9 
IOU 101 IOZ 


no 
yo 


onn qqi Qno 
oyU oyl oyz 


10 11 13 26 




133 134 


135 


1 OQ 1 QA 1 OC 

loo lo4 loo 




*^Q^ ^Q/l ^Q^ 

oyo oy4 oyo 


34 35 36 37 




136 147 


148 


1 °.Pl 1 87 1 88 
IOO 10/ IOO 




*3Q7 ^Q8 ^QQ 

oy / oyo oyy 


42 43 44 45 




149 150 


151 


1 8Q 1QO 1Q1 

ioy iyu iyi 




/inn /ini /i i /i 
4UU 4U1 414 


46 47 48 50 




159 160 


161 


Olfi 017 OlQ 

zlo zl/ zlo 




A 1 ^ A1 7 A1 8 

4iO 'll ( 4lO 


51 52 53 54 




166 / 29 




91 Q 990 991 
ziy zzu zzi 




/I 1 n A OR A OO 

41y 4oo 4oo 


55 


125 135 








/ on 
/ oU 




/ion /inn /im 
4oy 4yU 4yl 


137 


138 139 


OQ 
80 


81 102 / 2 


1 A7 1 no 1 00 
IOY lUo Izz 




p: 1 r kor K07 
010 DZO OZY 


150 


151 152 
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7 Conclusions and future work 



All the details of the construction of the IF9483 and MIF1739 are not given here but in a later article. Our first 
option was to build only J7° from Proposition^ and [3] but it was not as regular and symmetrical as IF. IF was 
the lattice that close the gap of Northby's statement ^7] in a regular, elegant and symmetrical lattice but hot. 
It seems that Proposition is focus in build arbitrary sets from arbitrary points, that can be obtained from the 
separable points of M 3 under BU or LJ. However, IF came naturally from using the C^ 3 as the seed. Of course, 
there could be other sets or lattices without such motifs but IF joints in one framework the well know IC and 
FC and all the putative optimal LJ clusters. Also, in the sets tt l and fl° of the Propositions [21 and [3| are not 
necessary a minimization procedure for any cluster. This gives a witness property for the optimality verification 
in the neighborhood of a cluster in polynomial time. Depicting the components of the gradient of the potential 
on each particle helps to understand the deformation of the PES for small clusters, but it need further study. 
Propositions m 13 and |31 permit see SOCDXX as the Traveling Salesman Problem in fl l or f2° and let to have a 
framework to analyze the complexity of SOCDXX where XX is BU or LJ. An open question is: Are there similar 
results for Kihara or Morse Potentials? Here the obstacle is that there is not strong rejection when r — > and this 
does not allow to have separate points. Moreover: Is C 13 the global minimum? In my opinion it will be possible to 
answer this by a combination of an exhaustive search and by the symmetrical properties of IF and such proposition 
could be proved by using a computer to explore in wise fashion the local optimal clusters of 13 particles in IF. 
Maybe in similar way to the proof of the Four-Color Theorem. Other conjecture open by this work is: Are all 
the optimal cluster under LJ or for equivalent potentials in IF? The answer of this conjecture does not change the 
results of my propositions, it is clear that if there are new cases, these can be added without problem but IF will 
possibly lose the beautiful minimum combination of IC and FC. In the case, of huge clusters it is possible that 
other lattices could be added to IF with other geometrical motifs. 

Finally, this novel formulation brings new perspectives for NP's complexity and will be extended in the future 
to other potential functions. 
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